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A GOLDEN OPPORTUNITY 


FOR ALERT RADIO MEN IN 

THE NEXT GREAT INDUSTRY 


PRE* 

PUBLICATION 

OFFER 

$4.00 



OFFICIAL 

AIR CONDITIONING 
SERVICE MANUAL 


T he idea of clcctriciaos, radio aervicc men and other mechanically inclined 
men, servicing Air Conditioning and Refrigeration Units is self>evident and 
the thought has occurred to some untold thousands ever since air condition* 
ing equipment has been installed in public auditoriums, theatres, studios, depart¬ 
ment stores, office buildings and manufacturing plants. The tremendously broad 
possibilities in this new industry are bound to give employment and success to 
men far*sighted enough to see its advancement and development. We quote an 
excerpt from Mr. Hugo Gemsback*s editorial which appeared in the September, 
1933 issue of Everyday Science and Mechanics: 

'7 advise young and progressive men to go into the air* 
conditioning business during the next few years; because, 
this, without a doubt, is the coming industry in this coun* 
try* Thousands of smaH firms will spring up, undertaking 
to air-condition private houses, smalt business offices, 
factories, etc* We are not going to tear down every 
building in the United States immediately. It wilt be a 
gradual growth; yet small installation firms wilt air-con* 
dition small houses, and even single offices in small 
* buildings*** 

This is only partial proof of the certain success of this new field. Further 
assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum. Architects and building con¬ 
tractors are giving considerable thought to installation of this equipment in 
structures which are now being planned and built. The beginning of this busii.ess 
will probably be similar to the auto and radio industry, but in a few short years 
it will surpass these two great fields. 


Official Air Conditioning Service Manual 


352 Pages 

Over 600 Illustrations 
9" X 12” in Size 
Flexible, Loose Leaf 
Leatherette Cover 


COUPON TODAY! 


GERNSBACK PUBLICATIONS Dept. R0834 I 

99 Hudson Street, New York, N. Y. | 

Gentlemen; Enclosed you will find my remittance of Two Dollars for j 
which you are to send me One Copy of the OFFICIAL AIR CONDI- • 
TIONING SERVICE MANUAL, postage prepaid^ as soon as it comes I 
off tl« press. I am^ to pay the additional Two Dollars to postman when | 
it is delivered. It is understood that the regular price of the book will | 
be FIVE DOLLARS when it comes off the press, and I am now paying • 
only a pre-oublication price of Four Dollars. I 


Name 


Address ... 


City -- -. State ___ 

(Send remittance in fonn of check, money order or unused U.S. Postage 
Stamps. Register letter if it contains stamps or currency.) 


1 

MAIL 


The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being 
edit^ by L. K. Wright, who is an expert and a leading authority on air condi¬ 
tioning and refrigeration. He is a member of the American Society of Refrig* 
erating Engineers, American Society of Mechanical Engineers, National Associa¬ 
tion of Practical Refrigerating Engineers; also author of the OFFICIAL 
REFRIGERATION SERVICE MANUAL and other volumes. 

In this Air Conditioning Service Manual nearly every page will be illus¬ 
trated; every modem installation and individual part carefully explained; 
diagrams furnished of all known equipment; special care given to the servicing 
and installation end. The tools needed will be illustrated and explained; there 
will be plenty of charts and page after page of service data. 

Remember there is^ a big opportunity in this new field and plenty of money 
to be made in the servicing end. There are thousands of firms selling installations 
and parts every day and this equipment must be cared for frequently. Eventually 
air conditioning systems will be as common as radios and refrigerators in homes, 
offices and industrial plants. Why not start now^increase your earnings with a 
full- or spare-time service business. 

You have the opportunity to get your copy of the OFFICIAL AIR 
CONDITIONING SERVICE MANUAL today—at a saving of ONE DOLLAR. 
When the book comes off press, which will be August 10th, the price will be 
<5.00 a copy. YOUR ORDER TODAY BRINGS YOU A COPY FOR <4.00. 
POSTAGE PREPAID. This is our usual courtesy, pre-publication offer which 
enables us to determine the approximate print order for the first press run. 
Send us the coupon today, together with a deposit of <2.00. When the book 
reaches you, you pay the other <2.00. 

Here are some of the chapter beads of the AIR CONDITIONING 
SERVICE MANUAL: 

Contents in Brief 

History of Air Conditioning; Fundamental Laws; Methods of Refrigeration; 
Ejector System of Refrigeration; Compression System of Refrigeration; Refrig¬ 
erants; Lubricating Oils; Liquid Throttle Devices; Servicing Expansion and 
Float Valves; Servicing Refrigerating Systems; Control Devees; Thermodynamics 
of Air Conditioning; Weather in the United States; The Field of Air Condition- 
ing; Insulating Materials; Heat Transmission Through Walls: Complete Air 
Conditioning Systems: Estimating Requirements for the Home, Small Store, 
Restaurant; Layout of Duct Systems;^ Starting Up a System; Operating and 
Servicing Air Conditioning Systems: Air Filtration, Ventilating and Noise Elim¬ 
inating Devices; Portable Electric Humidifiers and Room Coolers; Automatic 
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Atf 
Systems; Central Conditioning Units, etc* 

GERNSBACK PUBLICATIONS, INC. 

99 Hudson Street New York, N. Y, 
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OPPORTUNITIES 

are many 

fw the Radio 
Trained Man 



Don't spend your life slaving away in some dull, hopeless job! Don t be 
satisfied to work for a mere $20 or $30 a w cek. Let me show you how to 
get your start in Radio — the fastest-growing, biggest money-making game M Mnli. Lyh 

Jobs Leading to Salaries of $50 a Week and Up f/tV' 

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman ^ 
and in Service and Installation Work—as Operator or Manager of ^road- ^ 
casting Station—as WirelessOperatoronaShipor Airplane,or in 1 alking 
Picture or Sound Work- HUNDREDS OF OPPORTUNITIES for a real future in Radio! 

Ten Weeks of Shop.Training 

Pay Your Tuition After Graduation 

We don’t teach by book study. We train you on a great outlay of Radio, Televwion and 
Sound equipment—on scores of modern Radio Receivers, huge ® 

very latest and newest Television apparatus. Talking Picture and Sound *‘*“'P* 

ment.Code Practice equipment, etc. You don’t need advanced education or preMOus expe- 
licnce We give vou - RIGHT HERE IN THE COYNE SHOPS - the actual practice and 
experience you’ll need for your start in this great field. And because we cut out all useless 
theory and only give that which is necessary you get a practical training in lU weeics. 

TELEVISION ml TAIKING PIQURES 

And Television is already here! Soon thereMl bea demand for THOUSANDS of TELEVISION 
EXPERTS» The man who learns Television now can have a great future in this &^eat new 
field. Get in on the ground-floor of this amazing new Radio development! Come to CU YJNL 
and learn Television on the very latest, newest Television equipment. Talking Pictui e and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a peat new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment 

PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do. ni take you here in my shops and give you this 
training and you pay your tuition after you have 
graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel¬ 
lows haven’t got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 

I’ve got enough confidence in these fellows and in 
my training to give them the training they need and 
pay me back after they have their training. 

If you 'who read this advertisement are really inter¬ 
ested in your future here is the chance of a life time. 

Mail the coupon today and I’ll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate jrreat Broadcast¬ 
ing equipment. You construct Television Receiving Sets and ac¬ 
tually trasmit your own Television programs over our mod¬ 


ern Television equipment. You work on real Talking Picture 
machines and Sound equijiment. You learn Wireless Operating 
on actual Code Practice apparatus. We don’t waste time on 
useless theory. We give you the practical training you’ll need 
—in 10 short, pleasant \veeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don’t let lack 
of money stop you. M any of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested—proven beyond all doubt. You can find out 
everything absol utely free. J ust mail coupon for my big free book! 
H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 

500 $. Paulina St., Dept. C4'8H 'Chicago, 111. 

Mail Coupon Today for All the 

H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

SOO S. Paulina St., Dept. C4-SH Chicago, III. 

Dear Mr. Lewis:—Send me Vour Big Free Radio Book, and 
all details of your Special Offer, including your “Pay Alter 
Graduate’’ offer. 


Name . 
Address 


City. 


.State. 
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HOW SHIELDED LEAD-INS MISBEHAVE. Should the 
antenna down-lead be shielded? Should the ground-lead 
be shielded^ and why? When, and in what manner it is 
most desirable to shield the Input leads to the radio set, 
is the subject of an interesting article by a practical radio 
man who has carried out numerous experiments tending 
to prove which arrangements of the antenna system are 
preferable. 

A GRID-DIP OSCILLATOR FOR THE LABORATORY. At 
the words ''grid*dip oscillator*’ some radio men may be 
inclined to say “Pooh" only an oscillator with a milliam* 
meter in the grid circuit.” However, the author goes sev¬ 
eral steps beyond the aforementioned premise and offers 
a perfected instrument, the design of which will thrill the 
technical heart of every radio man who aspires to a high 
grade, yet inexpensive, laboratory. 

all-wave radio reception. This is the title of a new 
department that will be inaugurated in RADIO-CRAFT 
for the benefit of those who wish to enjoy their “stand¬ 
ard** (200 to 550 meter) radio receiver to the maximum. 
Useful data are furnished so that those who are suffi¬ 
ciently fortunate to reside In a location that is good for 
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throughout the world. 
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GOOD NEWS! 


you could only see the vast amount of new material which 
our editorial staff is compiling for the new manual^ you will 
agree with me when I say that the 1935 Official Radio Service 
Manual of IfiOO Pages will be the greatest book I have ever 
published*^^ 
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Write for our in* 
■ Im teres ting 8-page 

booklet, in two colors, which tells 
the entire story about the NEW 1935 
OFFICIAL RADIO SERVICE 
MANUAL, It’s FREE, Simply fiU 
in the coupon below — paste on a 
one-cent post card, and mail to the 
publishers. 


MAIL COUPON TODAY FOR 
FULL DETAILS 


JgERNSBACK publications. Inc.. Dept. A 

■ 99 Hudson Si.. New York, N. Y. 

1 

■ Gentlemen: Please send me without delay, a copy 

2 of the 8-page brochure, in two colors, giving 
I complete details about the NEW 19 J5 OFFI- 
i CIAL RADIO SERVICE MANUAL, and special 
I money-saving offer. 

^ N 

§ Address _ 

■ City State . 



O F FICIA L^ 

' "1 -Vf' ■ ■ ■ ■. ^ i -■ ^ 

rr'J^ ' ■'ri* f '■ -."ill," s. - fc- ■ ■* 

RADKYlSERVICt 


MANUAL 


DON’T FAIL TO SEND FOR THE 8-PAGE BROCHURE WHICH TELLS ABOUT THE NEW MANUAL 
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RADIO TRENDS 

An Editorial by HUGO GERNSBACK 


E ver since the radio industry came into its own, with 
the advent of broadcasting, each year has shown a cer¬ 
tain trend toward producing even better and more 
modern radio sets. 

If we visualize the trend during the past few years, it will 
be noted that the radio industry has followed certain unmis¬ 
takable paths. From the radio console, the way led to the 
midget sets, which became the furore a few seasons back. 
Then we had an avalanche of cigar-box models to fit the 
depression pocket books; and last season the all-wave (short¬ 
wave and broadcast-wave combination) radio sets made their 
appearance. The latter are still going strong, and the chances 
are that, in the next few* seasons, unless a radio set is 
equipped to take care of short-wave requirements, it will be 
most difficult to sell. 

in other words, the radio set is still simply a radio set, 
whose business it is to bring in lOO^^r aural (“by ear’*) en¬ 
tertainment. The next great development in radio is the 
combination radio and Udevision outfit, not, as yet, even on 
the horizon. And, while some of our large radio interests 
are spending vast sums in research toward television, it may 
be some time—several years at least—before a real aural-and- 
visual radio set is developed that will stand every criticism 
of a spoiled public. 

To be sure, television has long been w*ith us. As a matter 
of fact, in one form or another, it has been w ith us since 1884, 
when Nipkow invented the scanning disc. But the television 
image which we are getting today seems to the great public 
used to the perfect vision of the movie screen, still pitifully 
inadequate. As long as we cannot have an image with excel¬ 
lent details, and at least one foot square, that you can view 
in bright daylight, it is obvious the television set of the 
future has not arrived. 

For this reason, the trend of radio sets for the next few 
years undoubtedly will remain along strictly aural lines. 

More and more radio engineers are coming to believe in 
high-fidelity reception. If you have, for instance, a radio set 
of the vintage of 1928, and a good 1934 set as put out by 
first-class manufacturers today, and you demonstrate them 
side by side, the difference is laughable. The tinny, nasal 
tone of reception in the past is missing in the new' set. Our 
ears are becoming more critical to what they hear. The radio 
receiver is no longer just a machine to make sounds, but it is 
well on the road to become a really musical instrument of 
reproduction. The trouble, even with modern sets, is that 
the best dynamic reproducers which we have today are still 
a long ways from giving high-fidelity reproduction. As yet. 
most loudspeakers are unbalanced, and reproduce certain 
notes better than others. Some loudspeakers will emphasize 
the lower register at the expense of the upper, or vice versa. 
For that reason, some manufacturers continue, and w ith good 
reason, to put out sets that have tw*o loudspeakers, to gain 
higher fidelity. 

It has been said by many experts that you cannot have a 
cigar-box, or even a midget, radio set that will give you good 


acoustic quality. The radio music expert will point out to 
you that only in a large set, where a sufficient volume of air 
is moved, can you have high fidelity. That requires a larger 
diaphragm: much larger, in fact, than most of the loud¬ 
speakers now' have. 

A tremendous amount of research in this direction alone 
must yet be done and the trend during the next few years, 
uncpiostionably. will be to get better and better musical 
quality—so that all notes, from the lowest to the highest, 
will emerge from the speaker with absolute fidelity. 

The radio broadcasters themselves have done a large 
amount of research to make this result possible; and it may 
be said that, today, the better stations in the United States do 
an excellent job in transmission, w'hile receiver design has 
not, as yet, caught up with the broadcasters. By that 1 mean 
that the broadcasters are transmitting on a reasonably good, 
high-fidelity system; but the receivers do not reproduce the 
transmitted sounds faithfully. 

There has been, by mutual consent of the tube manufac¬ 
turers. a breathing spell from putting out new* tubes. At one 
time last year we had avalanche upon avalanche of new tubes; 
to such a degree that even tube experts found it difficult to 
keep in touch with developments. So a halt was declared 
and, with few exceptions, the tube manufacturers abstained 
from placing upon the market new' and revolutionary tubes 
(which probably will be produced during the next season). 
The radio industry simply could not cope wdth the output of 
the new’ tubes any longer, as it tended to scrap everything 
that went on before, and the multitude of new' tubes also 
began to bewilder the public. In order to give the radio set 
manufacturers and the public a breathing spell and time to 
digest this tremendous number of new tubes, for the first 
time in the history of radio, a holiday was declared, which 
probably was unique in the annals of radio itself. In other 
words, an obvious trend was reversed, as far as the tubes 
were concerned. Instead of putting out new tubes, old ones 
are being improved at the present time. 

If the tube manufacturers w'ill now' take heed, and spend a 
little time and study to design tube bases that can be handled 
conveniently instead of the present insanity, they would, no 
doubt, secure a lot of good will from the public and Service 
Men alike. When you take a modern six- or seven-prong tube, 
and try to insert it in the socket, it is a most time-consuming, 
nerve-racking exi)erience. The poor Service Man who has 
to replace tubes all day long is totally out of patience with 
the stupid tube-base engineering, if it really deserves the 
name of engineering. It may be a small detail, but it is an 
important one. You could not imagine any manufacturer in 
the electrical industry, for instance, getting out a connecting 
plug with which you would have to fiddle around for minutes 
at a time, in order to insert it in its pro])er place. 

Let the tube industry, instead of putting out new tubes 
next season, re-design its bases, and earn the everlasting 
gratitude of every one who ever uses a radio tube. 








THE RADIO MONTH 



Lcr DeFurest, PnnUu utranlrd reficncrn* 
tion palvnt by Suprvtur ('ourt^ and his 
first and ion tnhv. 

DeFOREST WINS 
“FEEDBACK” 

CASE AGAIN 

I N what, will prob¬ 
ably be the last de¬ 
cision in a long 
series of seesaw 
litigation over the “fee(ll)ack'’ or re¬ 
generation patent, an opinion last 
month by Justice Cardozo in the Su¬ 
preme Court gave final honors to Lee 
DeKorest, Thus, the decree handed 
down by the Second Circuit Court of 
Appeals that Kdwin II, Armstrong was 
the inventor was upset, while the oppo¬ 
site originally decided by the Eastern 
District Court of New York was upheld. 

OeForest, inventor of the audion 
(three-element tube) and shown in the 
accompanying photograph, and Major 
Armstrong have been each credited with 
having discovered regeneration, by vari¬ 
ous court decisions which began back 
in 1922. One of DeForest’s original 
sketches is reproduced on these pages 
and was one of the most important fac¬ 
tors in affecting the decision. 

Regeneration in radio receivers is of 
great iniiiortance since thi.s method of 
feeding back energy from the plate cir¬ 
cuit of a tube to the grid results in 
t nun end oils amplification and without 
which principle many receivers would 
be insensitive. It was also responsible 
for the increase of interest in radio 


reception in the old days, inasmuch as 
many one to three tube receivers in the 
hands of experimenters at that time did 
much towards winning over skeptics. 

Of unusual interest is the fact that 
at the Institute of Radio Engineers' 
convention held in Philadelphia last 
month, the board of directors of this 
organization refused to take back a gold 
medal tendered by Major Armstrong, 
who had previously been awarded it for 
his contribution to the radio science. 
Their explanation was that the recent 
decision giving originality for regenera¬ 
tion to DeForest would have no effect 
on their award since the Major had 
made many other valuable inventions 
which entitled him to the gold medal. 
RCA is not affected by this decision 
since they were licensed by A. T, & T. 
who acquired the rights from DeForest. 

BROOKLYN RADIO 
SNARL TRACED TO 
ILLICIT AMATEUR 

F ederal officials 
madly tore about 
New York City 
last month, in an 
effort to unscramble departmental broad¬ 
casts and police radio calls from an in¬ 
terfering station which cluttered up 
these short wavelengths. The interfer¬ 
ing station was finally located in Rrook- 
lyn. and was constructed and operated 
by Philip Room. 21 years of age. 

When the radio inspectors located the 
transmitter, and burst in upon Room, 
he was sending messages *‘to no one in 
particular." However, officials are in¬ 
clined to believe that the eccentric mes¬ 
sages were apparently coded and that 
they were intended for one or more be¬ 


lated rum runners. Room, on the other 
hand, explained that he was a musician 
and that he had no idea he was doin; 
anything illegal. He claimed his broad¬ 
casts were impromptu and had no sig¬ 
nificance. Federal Commissioner Mar¬ 
tin C. Epstien ordered him held in $50d 
bail for violation of the Federal Radio 
Act of 1929, 

The unlicensed station w*as composed 
of a small, inexpensive transmitter, and 
of the type that was relatively easy to 
construct. It employed three micro¬ 
phones. and the radio inspectors claimed 
it had a range of about 500 miles. They 
are attempting to decode the message.s. 

GOLD TELEGRAPH 
KEY FORMALLY 
OPENS WLW 

W HEN President 
Roosevelt pressed 
a solid gold tele¬ 
graph key in Wash¬ 
ington last month to formally open 
WLW, the world’s largest radio station, 
he touched the same key President 
Woodrow’ Wilson tapped over 20 years 
ago to signal also the formal oiiening 
of the Panama Canal. 

This famous telegraph key is kept at 
the White House, and is shown in an 
illustration in these columns. Little 
gold nuggets, which enn be plainly seen 
around the edges, are mounted on a slab 
of Alaska marble from the first gold 
discovered in that territory. On the 
engraved plate is a statement that the 
key was presented to President Taft, 
for the purpose of opening the Alaska- 
Yukon-Pacitic Exposition, June 1. 1908, 
by the discoverer of the gold, George 
W. Carmack. 
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IN REVIEW 


Radio is now such a vast and diversified 
art it becomes necessary to make a 
general survey of important monthly 
developments. RADIO-CRAFT analyzes 
these developments and presents a re- 
-view of those items which interest all. 






% 



Pholo. Harris & Kwing 

Above, Gold krff trhirh lehen prcsaed by 
rreHident Kooswrlt formally oyvnrd 
H7.H\ Mho nerved on many other 
torirally important occatdonn. 


RADIO EQUIPPED 
PLANE WILL FIGHT 
CRIME FROM AIR 


r 


I AST month, a new 
Stinson monoplane 
was donated to the 
Nassau County po- 
lice, Long Island, N, Y., as the nucleus 
of a new Crime Detection and Preven¬ 
tion Bureau. The plane is equipped 
with gas, smoke, and tear gas bombs, 
machine guns, searchlights, a radio re¬ 
ceiver, radio transmitter, and a power¬ 


ful telescope. 

Because of this new instrument in 
the fight against crime, 100 county 
banks are installing direct alarms to 
the Nassau County Police head(|uarters, 
and the villages have turned over mas¬ 
ter control of all traffic lights to the 
county. Should a hold-up or major 
crime occur, the lights will be flashed 
red and kept that way until the police 
crew in this fast monoplane make a 
complete survey of traffic in the vicin¬ 
ity in an effort to apprehend the fugi¬ 
tive criminals. 


TERRIER CARRIES 
PORTABLE RADIO 
FOR DOROTHY LEE 

H ad any of our read¬ 
ers been in Holly¬ 
wood last month, 
they might have 
seen the strange sight of a little wire- 
haired terrier to which a midget loop 
portable radio receiver was strapped. 
The dog is always accompanied by its 
pretty mistress, Miss Dorothy Lee, 
prominent radio star with RKO. 

The receiver itself is extremely light, 
and is of the battery-powered type. 
The loop picks up the broadcast sig¬ 
nals, and a small speaker, fastened on 
the other side of the dog, reproduces the 
program after it is amplified and de¬ 
tected. 

This might be considered a novel pub¬ 
licity stunt to enhance Miss Lee's popu¬ 
larity, but it reminds us of a practical 
suggestion that was recently made, and 
is applicable in future wars. The idea 
was to employ police dogs as scouts to 
recoilnoiter and determine the enemy's 
position. To each dog's back was to be 
strapped a miniature transmitter which 
would broadcast a continuous signal 
and, if captured by the enemy, their po¬ 
sition could then be determined by di¬ 
rectional receiving apparatus. A mini¬ 
ature receiver, also fastened to the dog, 
would contain a small loudspeaker 
which would issue commands, originat¬ 
ing from “headquarters,” to the dog. 



PJanr oith tiro-uoy radio ryuiinnrnt to 
help arrest crime In Lon(f Island 


liudioayuippcd dog, and Dorothy Lee, 

1‘iioto. I'rijfc Photos 




Dr, C. F. Jenkins passed air ay last month, 

C. F. JENKINS, 
TELEVISION EXPERT 
DEAD 

another groat figure 
in the radio and 
associated indus* 
t ^ tries has passed 
away. Last month, after being gravely 
ill since March, C. F. .Jenkins, inventor 
of television and telephotography sys¬ 
tems, died of heart disease. He was 
born near Dayton, Ohio, in 1867 of 
Quaker parents. 

He had endeavored, up until almost 
the last minute, to supervise important 
experiments in his laboratory concern¬ 
ing a new development in a home-movie 
and sound-recording camera. As a mat¬ 
ter of fact, before he became prominent 
in the television and radio field, he was 
an important figure and inventor in the 
motion iiicture industry. 

He was founder of the Society of Mo¬ 
tion Picture Engineers, and more than 
400 inventions w'ere accredited to his 
ingenuity. In 1925, .Jenkins gave the 
first radio television demonstration at 
AVashington before Secretary of the 
Navy Wilbur and other officials. Jn 
1028 he inaugurated regular television 
broadcasts on short waves. 

A great many of the engineering fra¬ 
ternity, who always admired and re¬ 
spected him, had pinned hopes on his 
bringing television to a successful com¬ 
pletion so that it would be practical and 
available to the radio public. 

His passing will be mourned by many. 
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RADIO PICTORIAL 



j HE first "buoy radio beocon** ever constructed, and sbown In I, was Invented by French 
technicians: Barbier Benard and Tereune Co. The transmitter is contained in the body 
of the float from which extends an umbrella-type antenna. The signals are sent out auto¬ 
matically for 2 minutes at intervals of every 10 minutes. It Is claimed that a distance of 
10 iulometers (approx 6.2 miles) in all directions can be covered, practically, with this arrange¬ 
ment. In 2 we see Cesare Sabelll in the radio room of the plane with which he and George R. 
Pond flew across the "big pond" from Floyd Bennett field. New York, fp Ireland. Their 
destinatian was Rome, but, due ta unfortunate circumstances, they were unable to make it. 
Want to talk to a plane? Well then, just dial. As yau can see from photo 3, the instrument 
IS similar and simple as the ordinary cJial telephone. This aircraft radiophone switchboard, 
the complete equipment of which is shown in number 4, permits radio telephone operators to 
camrnunicate with an airplane in flight by dialing the correct number. This system has been 
developed by United Air Lines. Much has been heard about "radia knives," used by surgeons 
for surgical operations, but few radio readers have ever seen the device. Photo number 5 
shows the device in actual use in a large Berlin hospital. The principle employed involves o 
high-frequency current which will cut the tissues without destroying them in the same prapor- 
tion as in the case of o knife. Also, with this instrument, the cut heals much more quickly, 
ond reduces the loss of blood. 




In I, a buoy radio beacon 
invented by the French; 2, 
Cesare Sabelll, who re¬ 
cently flew across the 
ocean, with radio equip¬ 
ment in his plane that 
aided him in making a 
successful trip; 3 and 4, 
dialing 'planes in flight 
for verbal "contact.' 


0 f 


V 


in rne radio equip¬ 
ment in use at on© of the 
airports of United Air Lines; 
the oirport radio operotor 
dials the 'plane by number 
to establish communicotion. 
5, a "radio knife," employed 
for surgical operations, In 
actuol use in a lorge Berlin 
hospital. This instrument is 
much more efficient than or¬ 
dinary surgical knives. See 
text for explanation. 

riioio eourtcftifs. 1. .Te Sal:i Tout; 
2 and 5. I're*!* I'hotos; 3 and 4» 
Uniitid .Mr I.lnc3. 
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I N NUMBER 6, tho nef of aerials ond the building housing the transn^itter of radio 
station VCSPS, Moscow, Russia. A 500 kw, transmitter is employed, which indicates 
that the United States does not hold a monopoly on high-powered stations. In 7 U a 
view of the variometer employed for tuning the transmitter, and the cascade of large 
transmitting tubes of this tronsmitting stotion. In 8 we see an electron tube device 
tor detecting flaws in copper tubing, wire or other similar material. The test is based 
upon the chonge in electrical resistance of o small section of tubing, which occurs 
when a defect is included within it. Two oscillotors are coupled together ond both 
tuned to the same frequency. As the metal tubing or wire passes through the 
machine, a flaw will change the frequency of one of the oscillators so that a beot 
note is heard in the loudspeaker, and a deflection seen in a meter. At V can be seen 
Dr. Thomas C. Poulter, second in command of the Byrd Antartic Expedition, with a 
scientific "divining" rod. He expects to test for mineral potentialities in South Polar 
regions. When the sled-like apparatus is pulled across the snow, a buzxer sounds 
if it approaches metallic deposits in the earth. Dr. Poulter heads the science depart¬ 
ment of Iowa Wesleyan College, Mt. Pleasant. Iowa. One of the most unfortunate 
disasters occurred last May, when the liner Olympic sank the radio beacon ship 
Nantucket. The giant trans-Atlantic boat was approaching the shores of New 
England and being directed by the beacon signal sent out by the Nantucket due to a 
very heavy fog which had arisen. So perfect did the beacon signal direct the liner, 
and so accurately did the pilot of the big boat follow it, that before they 
could discern the fog-baund boat's outline or hear its powerful fog horn, 
they had run into and cut the boat in half. This beacon ship was a 
marker for ships approaching the coast from European ports, and was 
stationed 55 miles from Nantucket Island. It also served the purpose of 
warning ships, when weather was bad, against approaching too closely to 
shoals that had previously caused many ship disasters. In photo 10 the 
radio room and equipment of the Nantucket can be seen; and in I I the 
complete ship with the radio antenna that sent out the disastrous beacon 
signal which guided the Olympic with such disastrous precision. 

“Thito counwies; and 7. Sovfoio; 8. General Electric; 9. lO. and 11. Press Photos. 
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THE LATEST 
RADIO EQUIPMENT 




Above, a) (-wave 
antenna. 
(No. 496) 


Center, velocity 


**mike.*’ 
(No. 497) 


iiilJHiriiriujriii 


Below, short' 
wave set. 
(No. 498) 



Beacon receivers. (No. 501) 





Condenser analyzer. (No. 499) 


Piezo-astatic pickup. (No. 502) 

EXCITER LAMP 



A P.E. cell relay. (No. 503) 



A neon lest lamp. (No. 504) 




Under-rug antenna. (No. 505) 

."■■tilKt 

Left, a modern, all-wave set using 
the newest tubes. (No. 500) 


AN ALL-WAVE AERIAL KIT (No. 496) 

I NrH’OKD in this kit aro tlu* itnns: 2. TiO ft. 

roils of T X 20 slniiKlotl ouanioled nuiper wire* ; 7o ft. sj>orinl 
’ traiispositicm-riililo": 2.'i ft. twisttnl-pair lead-in wire: 2. li^litiiintr 
arn-^tors; 4, stand-off insulators: 2, iuiil-(ni knobs; 4, in. kIuss 
insiilnturs; 1, i^roitnd clamp; 2, 12 in. lejul-in strips: 2 Knlvanized 
screw-eyes; 10 insulated staple.s. This kit, properly installed, will 
vastly improve all-wave reception in most instances. 


A RIBBON-TYPE VELOCITY MICROPHONE. (No. 497) 

A NKW microphone with an output of approximately —1»0 dli., 
.and tint within 1 db. from dO to lo.uno cyi-Ies. ‘Hio mauncts 
are culm it sie<l ; the rildxuj is hnmmeretl to .0002-In. thickne-s. 

The case is iicoiistieally correet and sturdy. 


A NEW SHORT-WAVE SET. (No. 498) 

T ins receiver Is recommended to those who already luivc effnient 
broadcast receivers but who wish to j*njoy the rece[»tioii of hm;: 
distance short-wave pro‘,:rams without the necessity of purchasing 
an entirely new set with ail-wave features. 


A CONDENSER ANALYZER. (No. 499) 

P .vrKU, mica, and oil dielectric condensers may be tested for leakage 
by using this new "eondeiisor analyz<‘r.'' I.eakage current is 
shown by a neon indicator. (Mher faults such as open-, inteiiiiit- 
tent- and short-cireuiis also may lie located with this iiisininiont. 

A NEW ALL-WAVE SET, (No. 500) 

U NI.IKK most ali-wavc sets that cover a complete spectrum this 
new rec<-iver covers only the rangc.s of 18.."* to oo meters, and 
200 to ooO meters. This o tube set incorporates tone contnd 
and A.V.O. 


AIRPORT RADIO SETS (No. 501) 

T in-: austere airport receiver shown at A is an S tube snperhet. 

designed to cover the range of l.">0 to 18.UU0 kc. 1 2.oo0 to Id.c, 
tneiers) in hands. ’Fhe nmlisiorted power output is d W. Th* 
chassis inctMi>nrates .\.V.C. The cabinet Idoinls well with rack-and- 
panel e<jui]imciit. 

The mon* decorative cabinet sht»wn at II uses the .same <*hnssis- 
type descrlhc<! in connection with illustration A. 


A PIEZO-ASTATIC PICKUP (No. 502) 

T IIKSK new Jiickiips have no pronounced peaks throughout the 
audio range. Standard lengths, H and 12 iiis.; weight, only 2 ozs. 
Heing non-magnoiie they do not tend to collpct magnetic paiticles. 
nor do they offer a magnetic circuit susceptible to elertroniagnetie 
fields. 


A LIGHT-SENSITIVE RELAY (No. 503) 

T HIS unit incoi|iorates within it both the exciter lamp and the 
photocleetric cell, .and operates on a llo V. circuit. Visors jiermlt 
the ray to he projeeted to a mirror 20 ft. distant and rellcitc<l into 
the ligln-s<*nsitive cell. A compact, eftieieiii unit having numerous 
commercial applications. 


A LAMP-TYPE TESTER (No. 504) 

A rtiNTINTlTV tester which operates from n liiTht-liiie circuit. 

A neon lamp tests polarity, and iiigh-resisianco circuits: and 
a tilaiiicnt tyjM*, low-resist a nc<>. Its <ainlelahi-a luise may be used 
without the tost ii-ads as a night or jiilot lamp. 

AN UNDER-RUG ANTENNA (No. 505) 

T IIIO objec-tjon to previons i.vpes rff ntider-riig antennas has been 
I hat they ral.M* the nig just suffieiently to make a ridg(‘ that soon 
shows wear. '1‘Iie metallized paper used in the uiider-rng nut^niia 
illirsiratctl overcomes tliis t>l.Jection. in atblitioii, it provides n 
very large metallic .surface of relatively low resistance. 

A SEMI-PROFESSIONAL RECORDER (No. 506) 

T ill-: no AL. A.(’. instrument illustrated is e<juipped wltli a volatile 
indicator, volume control, off-on switeh and a combination pickup 
anti iceortliuL' ln‘ad. ’rnrntablc speeds : .‘Id l/d ami 7s r.p.in. -Accomo¬ 
dates 12 ill. t<» Id in. blank nlnmi-iuim tiiscs. Impetlaiice vahns: 
4011 and ."i.otio tdiins. Single and tlijal turntables are available bir 
permanently reeording radit» or jiersonal programs, etc. 


Name of manufacturer of any device will be $ent on receipt of a self-addressed, stamped envelope. Kindly give (number) in description under picture. 
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A sound recorder. (No. 506) 


A 15 W. amplifier, (No. 507) 


A 15 W. POWER AMPLIFIER (No. 507) 

T his a tlu’fp twn ‘JADs ami a 

•'iZ:*.. A lu;rh*i|iiality In^triiiiimT : aUsnu-r nf A.<\ Iniiu i's a foatiu'e. 
ItiiMii iiinH‘<IalU't* I liia* nhiii'*'. with a tliii'il t!i|» i»i'o\ i(U‘<l i»»r a rai'lnni 
mirri>)>li<ith'. oiuimt imin‘ilaiiri*s i s, li» anil .’imi ohms, 

A CONDENSER CAPACITY INDICATOR (No. 508) 

T ins <*apa<‘ity imlii'aTnr i-onsisls of a iiimilM’r of )>ain*r ami dry* 
ohM trol.viii- c ondonstTs raimhh* of wit listamlin;: sii r;ri*s up to iWMt V.. 
IM‘. i‘a pa city raiiL'i*. ‘Jo'* minf. to Id mf. rinuits may Im* rli«‘ikod 
|iy till* sidi.'tItuHoii iiii’lliod. This is a stiii'dy atid \vrll*hiiilt niiit 
tiiat should he in cvitv srrvii-i* shop ami **lab," 


A NEW AUTO-RADiO REPRODUCER (No. 509) 

A KKAi rui-: of this iitdt la its doino roiitrr rap whirh oliininatcs 
spidor rotist met ion and at tln‘ satno tinn* i>rot<M*ts ihf vi>h-r 
coil and air jjaji n:ralnst forciirii artirh'S. .Vn a^'oustie liltor asscnihly 
Is built into this oleitrodynamic roimodncer. 

AN A.C.-D.C. AND BAHERY ULTRA-MIDGET SET 
(No. 510) 

T HIS c(»tu)uict 4 tidfc S4*t I'liiploys a 'IMi.l'. ririiiit. The tiiiiin;^ 
ran;:i' c.\ti-nds frotn the liniadrast baml into the police ratmi‘. 
WfiirlU. '► Ihs.: diim-nsioiis. s x x 4 »/4 ins. deep, riilizcs one 

oaih of tin* followinvt tnh**s: a 'hi, r»?t, 41 and A [dim*in 

cable ailapts the sot to either ti or oli \'. !*.<’, siijiply. 

A HIGH-SENSITIVE TEST UNIT (No. 511) 

T his is one of the lirst units to incorporate a voltmeter with a 
-I'lisit i \ if V of ‘J.niKt ohms per volt. The nlimmetcr sect loti lias 
rantres of 0-*.!.0d0-n.-J-nie::,-*Jmey:s : its battery siijiply is self-contained. 
The Voltmeter ratia:«’ is n-ri.."ai-i*rii»-7oii. The milliamtnet<*r ran;r4* i> 
n-oo ma, : the micronninietiM' raiiire is tnieroamperes. This 

unit is available in kit form. 


A WAVE-BAND SWITCH (No. 512) 

S U*I'miKS have lieen tin' snbjict of 4ontiniions 4‘xperiment. 'Plie 
unit illnstrat4*4l is the hM*‘st ileveloptiumt. Its fiaitnn'sare definite 
imlexiitiT. sniialy cimstrnction, b»\v lapacity. 4*omi»a4*tinss. siti;:le*lnde 
Tnoiiniiinr. silvei-idateil e4>ntacts. a ml t:r4iunil4*d or ttm^roninb'd con¬ 
tacts. Availahb’ fr4ini S.P.S.T to 4 T.!>/!'. 


A 6 TUBE DUAL-WAVE SET (No. 513) 

T ill' latest “fashiim * in raditi set cb-siu'n ; it itnorporaies mtt only 
tile iloiiH'^iii* br4>a4b*a'‘l fre(pi4*ni\v ran~4' (d .i4n tfi l.ooO k4*., but 
al>i4 th4* illteriiaIbmaI ehanni*! of A, pm to k4’. 'I’liis d tnle*. 

110 V, ,\.r, si’t ns»'s two -■’iSs, 0114* iy\7. om* 1JU7, one ainl mn* SO. 
T<m4- control ami A.V.t*. are tn4‘oriMira<e4l. 

AN ULTRA-SMALL. ROTARY-TYPE "B" UNIT (No. 514 

T HIS 4-om|>a(‘t in4»t4ir‘:renerati»r iiic4)ri>4n*aii*s a r4-Mex Iilt4»r 4 lr4*nit. 

The input is V.: tin- output, 'b’ti V. I>iini*nsloiis : '2% x 4 x o 

itis. : W4«i::ht. iiu lbs. Its thrust ball lM*aruiu's 4l4> not nMiinri* 4dliii;r. 

The unit is availabb* in .\.C. or 1»,<’. : Jils4i. for 4)pcrati4ni 4111 :\2 V. 
fartn lii^htiti;: iilants. — 

NEW “POLYIRON" INDUCTANCES (No. 515) 

A L'riP>r<;iI tmly an I.I\ ntiit. witli trimim'rs, is iIlnstiat4Ml. 

• judyii’oii” iti4lii4‘tanc4>s a 1 * 4 * availahh* t44 niatiufa4'tnrers in ryiM's 
iiii-Indiii;: re^'iilar K.h’. int4'r-sta 1 : 4 * imlts, ami P.K. and l.l\ 4ln4ke 
4 *oil>. iTlm availahh' I.K. vahii's are; 11n. l7o. lliki, :;7ii ami P*»."i 
k4’.i Hbn*!ri’-majmetI 4 * 4'4iiiplin;: is 4*mpb4ye4l. 'fh4‘S4» tu'w niiiis are 
tin- tlrst l•4►nnm‘r4•hlI typ4»s t4» ap)M>ar in .\m4*i-i4-a ine4irp4ii*atin;; tin- 
impaIpahle-irt4ii 4-i»r4‘ lii'st 4li'S4-i'ib4-4l in the artieh*. **l**‘rin4»al)nit.v 

'rnnint:,’* in the Nbivemhi-r. IP.'H. issin* 4if K.\nu)-t’u.\rT, Thexr dc- 
rit-is 4/1*4* morr* (‘ffifirnf thnn nir core units, 

TWO NEW PRODUCTS (No. 516) 

T i» met tin' 4l4‘man4l f4n* a I to 7 pole, .'I t4i I’j p4>ltit pane: switch 
for use in test apjiaratns ainl rn4lio sets. tlier4‘ has be4'ii 4levelop4'4l 
the ahaft-insnlate4l unit llliistrate4l at .\. 'Phe sp4‘4ial-aIho* <* 401 - 
ta4(s insni*4' liiirh 4*on4ln4 tivity atul mininiiim W4'ar: the i*n!ita4*ts are 
p4fsitiv4' ami self-4*leanin*-:. Only highest L'rn4le bakelite is used. 
Snitahb' for ns*' at itltra-almrt waxa'h'tnrtlis. 'I’he meter sinints 
ilbist rat4'4l at It are a4*4*nrate within 1 percent i>lns 4>r minus, 'fhi'y aiv 
)i4'i'matient in vnim' ntnl noiseb'ss in op4'rntion. ronihiii:iti4iii bur 
ami tUnnib tenninals. Insulated to permit ebise nnnintiii;;. .\vail- 
:ibli' ill all p44piilar r4'slstan4‘e ranjres : i>ower rating, 1 W. Over-all 
4liinens!uns: 2 ^ x -Vg-in. 


(Continucfl on port** 11 o) 



Capacity indicator. (No. 508} 


A car reproducer. (No. 509) 


A duo*channel set. (No. 513) 



Sensitive voltmeter. (No. 511) 


New radio components. (No. 516) 
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AN IMPROVED 

"TREASURE" 

LOCATOR 

From all over the world we receive letters 
from people interested in treasure locat¬ 
ing equipment. Previous models de¬ 
scribed seemed to have been too com¬ 
plex in design and operation. The 
improved unit now described eliminates 
previous difficulties, its sensitivity permit- 
ing detection of a piece of metal 16 ins. 
square at a depth of 15 ft. 

C. W. PALMER 


S INCE the last description of a 
“treasure" locator ( Uai>io-Cr,\ft, 
July 1933), thousands of requests 
have been received from inter¬ 
ested readers for additional information 
on a more simplified and less difficult- 
tc^operate instrument. Because practi¬ 
cal data on a locator having such char¬ 
acteristics were unavailable at the time, 
we have refrained from publishing any 
further information on this subject. 

We believe that we have now an in¬ 
strument that is about as efficient and 
simple as could possibly be made. Those 
who desire to construct it will find all 
necessary information contained in this 
article, (For those who prefer to save 
themselves the expense and trouble of 


some little experimenting for adjust¬ 
ments, etc., besides the labor involved 
in constructing the unit, we add that 
the unit is commercially available.) 

Some of our readers may not have 
read the previous articles on “treasure" 
finders f R.\ 1 ) 1 o-Cu.\kt, Jxxly 1933 and 
June 1932) and perhaps are puzzled 
as to how a device of this sort can be 
useful for such purposes. 

Practical Applications of Metat 
Locators 

This instrument will not “select" 
gold, or other precious metals, apart 
from baser metals, nor will any other 
similar electrical device. It will only 
indicate when any mass of metal is 


sufficiently close enough to interfere 
with a delicate adjustment made within 
the receiver. It’s usefulness is not lim¬ 
ited to searching for buried treasure, 
but it can also be successfully used for 
the following: 

(1) Locating “lost" gas or water pipe 
lines. Municipalities that do not keep 
an exact record of the location of the 
various pipes will find that this instru¬ 
ment will save a great deal of unneces¬ 
sary excavating. 

(2) Locating metallic ore deposits 
or “pockets." 

(3) For ascertaining whether saw- 
blades, knives, guns, or other metal 
weapons are Ctmeealed upon the person 

iCo7iti7U{€d 071 page 115) 



Fig. A 

Appearance of oscillator unit. 



Fig. B 

Extra A.F. stage boosts signal. 


Fig. 1 at A, 1 tube modulated oscillator; B, 5 tube receiver circuit; C, assembly of units. 




Two separate frameworks are employed, the 
loops being built-in as shown above (all di¬ 
mensions are given in the circuit diagram.) 
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A "SYNTRONIC" 
ORGAN 


A new photocell "organ" which will pro¬ 
duce organ music and tone qualities that 
have hitherto been impossible with the 
conventional instrument. While its internal 
construction seems a bit complicated, the 
principles employed are fundamental and 
can be readily grasped. In operation the 
device is extremely simple, so that a pian¬ 
ist as well as an organist can operate it 
without considerable training or practice. 

EDWARD E. KASSEL 



Fig. A. Two separate keyboards are employed, cranks shown change 
tone quality of each. A great variety of tones may be simulated. 



Fig. B 

Analyting wave form of various sounds. 


Fig. C. above. 

Tones or "quality*’ being synthesized 
Fig. 0, below. 

Sound waves prepared for photographing. 


A SYNTHETIC electronic organ 
has been developed in the elec¬ 
tronic music laboratories of 
Ivan Eremeeff, Russian physi¬ 
cist and authority on electronic music, 
in the new WCAU Building in Phila¬ 
delphia. The construction of this mod¬ 
ern musical “giant.** which is the last 
w'ord in electronic music production, 
w’as made possible by the generous pa¬ 
tronage of Dr. Leon Levy. President of 
the WCAU Broadcasting Company, and 
the able collaboration of Dr. Leopold 
Stokowski. Director of the Philadelphia 
Symphony Orchestra. 

The electronic organ can well be 
classed as a universal musical instru¬ 
ment. since it embraces so many divers 
types of musical tones, expressions, and 
effects. Not only producing its own 
unique tone characteristics, it is capable 
of producing the tones of other well 
known instruments, and the musical 
effects and expressions of the piano as 
well as the ordinary pipe organ. Thus, 
one may say that *t is many instruments 
within an instrument, which is comfort¬ 
ably small and portable, thereby over¬ 
coming all the physical inconveniences 
of, for example, the huge, cumbersome, 
and expensive pipe organ. 

The principles employed in Mr. 


Fig. 1 

The construction of the organ is shown in 
this figure. See text for explanation. 



Eremeeff*s methods of electronic music 
production are based on his own theories 
of sound synthesis, which are advance¬ 
ments on the theories by Hermann 
Helmholtz. German master physicist and 
mathematician. The universitality of 
these principles enable Mr. Eremeeff to 
apply them in various forms, depending 
on the requirements and desires of those 
for whom they are made. Therefore, a 
person wishing for the tone quality and 
musical effects of a church pipe organ, 
for example and w*ho does not care for 
or have room enough for the ordinary 
large pipe organ, will desire a small 
electronic organ in which are installed 
such parts that carry out the principles 
by which pipe organ music is produced. 
Then again, the broadcasting studio 
which is in need of music of varied tone 
qualities, such as the tone of the violin, 
the flute, the saxophone, the oboe, etc., 
or. in other words, music for every 
occasion, will desire an electronic musi¬ 
cal instrument which functions on the 
principles by which such varied music 
is produced. 

Simulating Sound 

In order to understand the construc¬ 
tion and operation of the Eremeeff syn- 
{Continued on page 104) 

Fig. 2 

ThU is a single unit of a commercial assem¬ 
bly; includes keyboard, pedals, etc. 
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SURGICAL-ROOM 
SOUND INSTALLATIONS 





PROT ECTIVE 

CRIO" 


J. T. BERNSLEY 


P UBLIC address installations now 
facilitate the instruction of stu- 
dent surgeons in hospitals on both 
coasts, by enabling the distant 
surgeon or one of his assistants within 
the operating room to describe each vi¬ 
tal move during the progress of a deli¬ 
cate operation. The manner in which 
this is accomplished, as illustrated in 
the photographic illustrations on this 
page, is an absorbing story whose de¬ 
tails and money-making possibilities 
until now have not been known or re¬ 
alized by most technicians and Service 
Men. 

Dr. Chaffee, chief surgeon in a Los 
Angeles hospital is shown in the “ac¬ 
tion” view, A, performing a major op¬ 
eration while at the same time he de¬ 
lineates its intricacies for the benefit 
of surgeons assembled outside the 
sound-proof operating room. This run¬ 
ning description, picked up by a micro¬ 
phone concealed in tlie sanitary face 
mask which he must wear, is carried to 
a remote rack-aiid-panel type amplifier, 
the output of which feeds reproducers 
suitably located in the observation 
gallery. 


A Medical Center (N. Y. C.) Surgical 
Room Sound Installation 

To continue the analysis of hospital 
public address installations the reader 
is transported from California to New 
York where, in the Kye Hospital at Medi¬ 
cal Center, New York City, we find 
ladio-type vacuum tubes again serving 
in a humanitarian role. It was impos¬ 
sible to obtain an action picture at the 
Center as tlie camera was considered, 
in medical parlance, “contaminated,” 
and not to be permitted in a room where 
lives depend upon ahsoJute cleanliness. 

Since ordinary ‘*studio”-t ype micro¬ 
phones placed anywhere in the room 
picked up every noise produced in the 
operating room, it remained for the 
lapel-type microphone, shown at B, to 
make practical the installation in Iios- 
pital operating rooms of sound appa¬ 
ratus that would permit the low tones 
ol a surgeon to be i)icked up during an 
operation. 

How 16 students may be grouped 
around the sound-proof and plate-glass 
enclosed amphitheatre in Medical Cen¬ 
ter’s Institute of Opthalmology, is shown 
at C. Binoculars enhance the vision, 
but it remains for the reproducer set 
flush in the ceiling as shown at D, to 
acquaint the students, in the sound- 
treated gallery, with the oi)eration’s im¬ 
portant details as they develop. 

In a separate room is located the rack- 
and-panel amplifier equipment, illus- 


Above 

Dr. Chaffee (seated) describes an operation. 

A. Another hospital uses “mike” B, in am¬ 
phitheatre C, with ceiling speaker D, and 
amplifier E. 

tiated in E, to which the microphone 
wail-plates are wired, and from which 
lead the reproducer connections. For, 
the system is so designed that the stu¬ 
dents in the observation gallery may he 
given instruction by a speaker in an 
ante-room betore those in main room 
are ready to begin the operation. 

Construction of a Lapel-Type 
Microphone 

As the single-l)Uttoii “lapel”.type mi¬ 
crophone is the “heart” of the installa¬ 
tion, it’s technical features will be dis¬ 
cussed, witli particular reference to 
Fig. 1. 

There are five essential factors that 
enter into the satisfactory ()j)eration of 
the lapel-type microphone in this type 
of installation; (especially, if it is to 
be used underneath a surgical mask). 
These are: (1) the soft-rubber casing; 
(2) the diaphragm; (3) the carbon 
chamber; (4) the bypass <‘ondenser; 

{CofttinnciJ on payi 103) 


FIL 
MOL i 


PAPER Rings 


^ INSUL ATING 
mousing 


Fig. 1 

Cross-section view of a lapel-type microphone. 
The special construction that enables this 
type of microphone to function properly Is 
clearly shown. 


DIAPHRAGM 


ELECTliroeS 


ceramic 

BARRIER 


Sound Installations In operating 
rooms of hospitals are now prac¬ 
tical, and facilitate instruction of 
student surgeons. 
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A WELL-DESIGNED 

5 TUBE 
PORTABLE 

A portable receiver will always help fill any 
lull in recreational activities, when on a 
vacation, picnicking, or a week-end trip to 
the country. The portable described here 
is extremely sensitive, employs few tubes, 
and is very economical in "A" and "B" 
battery consumption. It is loop operated. 



R. M. DEAN 



Fig. B. Rear view of receiver and batteries. 



P ORTABLE receiver design is largely 
a matter of compromise, since 
compactness, simplicity, rugged¬ 
ness. and light weight are desired 
on the one hand; while high sensitivity, 
ample volume, good tone (piality. and 
economy of operation are desired on the 
other. For this reason it is best for 
the constructor to work out his own 
design, after deciding what factors he 
thinks most important. In the receiver 
illustrated here the chief considerations 
were high sensitivity and long battery 
life with only moderate volume output. 
Because it was desired to experiment 
with controlled regeneration and A. V, 
C. the panel has a somewhat crowded 
appearance. After a discussion of the 
factors involved in radio construction 
as they relate to portable design, a de¬ 
scription of this receiver will be given. 

Due to the very limited demand for 
the portable radio set. neither the com¬ 
mercial manufacturer nor the set builder 
has given it much attention. It is not 
proposed to write here a defense for 
the portable set. In spite of its draw¬ 
backs and limitations the portable has 
a place in the radio field and, in addi¬ 
tion, a unique fascination all its own. 
So anyone willing to devote the care and 
etTort necessary to making one will. Tin 
sure, feel amply repaid. The elements 


of design are more or less inter-related, 
but they can be conveniently divided 
into three groups. 

(1) Type of tubes, power supply, and 
economy of operation. 

(2) Sensitivity and selectivity. 

(2) Tone quality and power output. 

Tubes and Batteries 

If it were not for the high filament 
drain the 6 V. heater tubes would be 
the obvious choice. When the receiver 
is used only occasionally, such as a few 
hours a week during the summer, this 
doesirt matter, for one or two sets of 
dry cells would last the season. But if 
frequently used the replacement of the 
“A'" battery every week or two becomes 
a nuisance and an expense. In the “old’* 
days of radio '99s were used in port¬ 
ables with fair satisfaction. The newer 
2 V. tubes are more rugged and less 
microphonic besides being more efficient, 
so if reasonable care is exercised in 
handling the set good results can be 
exjiected. 

Four dry cells in series will be used 
as “A** supply where 6 V. tubes are 
used, or it’ longer life is desired, five 
cells with a suitable resistor Two dry 
cells in scries or a small 3 V. “A** pack 
with a regulating (ballast tube! or non- 
{('onti}n(V<I on page 125) 



Fig. C. 

Location of parts on receiver chassis. 


Fig. 2 

Schematic wiring diagram of 5 tube, dry-cell type, super-het. portable. 
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A directfonal-loop installation in a Stinson Reliant airplane. 

(Washington Inst, of Technology Photo) 


BROADCASTS 

Every radio transmitting station is a "bea¬ 
con to the pilot whose airplane is 
6€|uipped with the new single-loop antenna 
radio direction finder. 788 such "beacons" 
are ready to guide him to his destination, 
whether it lies near a radio broadcasting 
station or not. The radio page of his local 
newspaper is his map, and he can set his 
course toward any station, or find his loca¬ 
tion by taking radio bearings on two 
stations. 


I N last month*s issue of Radio-Craft 
we told how radio beacons guide our 
air liners on their courses. There are 
now 92 such beacon stations, serving 
our major air lanes (Fig. 1). They are 
the backbone of our commercial and 
military flying; but the private pilot off 
the beaten track would often find him¬ 
self in a location not served by these 
beacons. 

This new’ radio direction finder gives 
the pilot his direct course toward any 
radio b7'0(i(lcasting statioti which he can 
tunc in on the receiving set. Thus, the 
pilot of an airplane equipped with such 
a set has at his disposal 788 true “com- 
passes’^ dotting the country: there are 
592 commercial radio stations, 92 De¬ 
partment of Commerce airway radio 
beacons, and 104 marine range beacons 
along the coasts and the shores of the 
Great Lakes. With their aid, he can 
always bring his ship to any point on 
the continent, whether there is a radio 
station at his destination, or not. The 
pilot can always locate himself by mere¬ 
ly tuning in on two stations, read his 
compass, draw two lines according to 
the indicated bearings, and mark the 
point on his map w'here the two lines 
cross. 


What is equally important, the radio 
direction finder can be used equally well 
anywhere in the world, for there are 
broadcast stations everywhere. 

In long distance flights, the finder is 
especially useful, as it always guides 
the pilot along a great circle route, 
v/hich is the shortest distance between 
two points on a sphere, like our earth, 
Wiley Post, who last year girdled the 
globe, alone, in 7 days, 18 hours and 
49minutes, used one of the first ex¬ 
perimental models developed by the 
Hureau of Standards, and was enthusi¬ 
astic in his praise of this device. It 
relieved him of the arduous task of 
making observations with a sextant, or 
even computing compass bearings, while 
piloting his speedy Lockheed. The radio 
direction finder brought him unerringly 
to his destination all the way around 
the world. 

The reception of radio signals is 
visual, and the course toward (or away 
from) the radio station is indicated by 
the pointer of a zero-center type course 
indicator. At will, the pilot can both 
listen to broadcast and at the same 
time have his direction shown on the 
course indicator. 

This radio direction finder, like the 


airway beacon and the blind landing 
system, was developed by the Bureau 
el Standards of the Department of Com¬ 
merce. A commercial version of this 
direction finder, called the ‘'Direct-Aire,’’ 
which can be connected to any standard 
receiving set. (photo below) has re* 
cently been placed on the market by the 
Washington Institute of Technology. 

The simplicity of its operation, its 
low weight and low cost, and its tre¬ 
mendous value in the operation of air¬ 
craft. render this appliance of particular 
interest to the radio man. as it will un¬ 
doubtedly soon find the way into most 
of the private airplanes in use, and also 
into many water craft as well, where it 
can be used to equal advantage. Again 
a new field is opened to radiomen. 

Principle of Operation 
The direction finder requires the use 
of a single-loop antenna, the bi-direc¬ 
tional field pattern of which is dis¬ 
torted, and periodically switched, so 
that the larger lobe of the distorted field 
pattern lies first on one side of the air¬ 
plane, and then on the other (Fig, 2C), 
The normal figure-of-eight field pat¬ 
tern of a balanced loop antenna can be 
converted into a cardioid. or a heart- 
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GUIDE AIRPLANES 

This latest application of radio aids to aviation is intended 
primarily for the sportsman pilot whose destination usually 
lies away from the major air routes served by radio 
beacons. This important contribution to flying, recently 
developed by the Bureau of Standards of the U. S. De¬ 
partment of Commerce, is now available commercially. 
Radio again adds another milestone in the progress of 
aviation, our youngest and the most promising industry. 



HENRY W. ROBERTS 


<(' S l>e|)t of ('oiiiiiii’ri e i>liotc) 
The zero-center type course indicator tells the 
pilot at a olence whether he is on course. 


shaped pattern (Fig. 2A). either by in¬ 
troducing a vertical antenna (the ver¬ 
tical antenna current being 90 degrees 
out of phase with the loop antenna cur¬ 
rents, or in phase with their result¬ 
ant); or by utilizing the vertical effect 
of a loop antenna not symmetrical with 
respect to ground. If perfectly phased 
patterns in such a loop antenna are 
required, carefxd adjustment of its tun¬ 
ing is necessary; cm the other hand, pat¬ 
terns similar to that shown in Fig. 2B 
are readily secured, the smaller lobe of 
the field pattern resulting from a phase 
angle between the vertical effect and 
the loop antenna effect. 

With the loop set at right angles to 
the fuselage, the intersections of these 
distorted field patterns lie directly 
ahead and behind the airplane (Fig. 
2C. The field patterns are switched 
electrically, by grounding the ends of 
the looi» antenna through two rectifier 
tubes to which an alternating voltage 
is applied, so that they pass current 
alternately, as shown in Fig. 3. 

The course indicator is connected in 
the cathode-return leads of the rectifier 
tubes, so that the current of the recti¬ 
fiers passes through in opposite direc- 
tions« The course indicator is switched 


synchronously with the loop patterns, 
and when the larger lobe of the pattern 
is to the right of the airplane, the signal 
received deflects the pointer of the 
course indicator to the right, and vice 
versa. The audio output of the finder 
is applied to the rectifiers, and the cur¬ 
rents so produced are proportional to 
the field patterns. As long as the air¬ 
plane points directly to the radio sta¬ 
tion, the alternate deflections of the 
pointer remain equal, and the pointer 
appears to remain in center or “on 
course" position. The “switching" is 
done many thousands of times a second, 
and the eye does not notice any vibra¬ 
tion of the indicator pointer. When 
the airplane heads aw’uy from the true 
course, the prevalence of signals re¬ 
ceived from one side results in a dif¬ 
ference in voltages developed by the 
tw’o field patterns, and causes the indi¬ 
cator pointer to deflect, warning the 
pilot that he is “off course," nmJ to 
tchich side. A reversing switch can be 
provided for obtaining correct indica¬ 
tion when flying totvurd or oiru// fro7)i 
a radio station. 

Arrangement of Circuit 
Figure 3 shows the circuit arrange¬ 


ment of the single-loop antenna radio 
direction finder, as developed by the 
Bureau of Standards. Loop antenna LI 
is tuned by condenser Cl; the incom¬ 
ing signals are applied to the first U.F. 
amplifier between the center point of 
the loop antenna and the ground. The 
ends of the loop antenna are connected 
to the rectifiers VI and V2, through 
equal condensers C2 and C3. An alter¬ 
nating voltage is applied in opjmsite 
phase, through R.F. inductances L2 and 
L3, to the plates of the rectifiers; this 
voltage should be of a frequency readily 
passed by the audio amplifier of the 
radio receiver used in the installation. 
The cathodes of the rectifiers are con¬ 
nected through resistor Rl; the adjust¬ 
able center-tap of the resistor passes 
through the audio <jutput transformer 
of the radio receiver to ground. The 
course indicator, M, is connected across 
this resistor, and a highcapacity low- 
voltage electrolytic condenser C5 damps 
the course indicator. 

The voltage to the rectifiers is sup¬ 
plied by an audio oscillator, Tl, using 
vacuum tube V4 with tuning condenser 
C4. Resistors R2 and R3 serve as a 
voltage divider, and are matched to 
on po.oc 103) 


Fig, 3, right 

Circuit diagram of U. S. Department of Commerce single-loop antenna 
radio direction finder. 


il IIIIMIIIIUMIIIIHIMII 




Fig. 2, below 

The normal figure-of-eight pattern of a loop antenna can be modified 
by introducing a vertical-antenna effect. 




RADIO-CRAFT for AUGUST 


19 3 4 


ei 













































INTERNATIONAL RADIO REVIEW 



Fig. A 

The new English duo<diode-pentode output 
tube. 



Fig. B, above 

Two speaker units provide full room coverage. 


Fig. C, below 

The mirror tuning dial—A French Invention 
which introduces a novel cabinet design. 



HERE Is what the radio experi¬ 
menter has been wanting for a 
long time—a semi-technical re¬ 
view of the thousands of new 
ideas which are continually ap¬ 
pearing In overseas publica¬ 
tions. Each month there are re¬ 
ceived at the offices of RADIO¬ 
CRAFT hundreds of daily, weekly 
and monthly magazines orig¬ 
inating from all over the world. 

SINCE the cost of subscribing 
to each of these would be pro¬ 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il¬ 
lustrated and described each 
month in these publications. 

NOTE that the only available in¬ 
formation is that which is pub¬ 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 


A DUO-DIODE OUTPUT PENTODE 

^E\V tubes seem to be the fashion in 
radio today and our European cous¬ 
ins are certainly not far behind us in 
the development of new types. The tube 
shown in Fig, A, is of a new composite 
variety designed primarily for midget 
sets. It contains both a duo-diode de¬ 
tector and a pentode output section. By 
the use of this tube, sets which employ 
only one A.F. stage can conserve one 
tube by the use of this double duty 
tube. 

While we have numerous composite 
tubes in this country, this particular 
variety will be new" to American read¬ 
ers, It is pointed out in the descriptive 
material which appeared recently in 
WiKELKss Would that by its use in con¬ 
junction with a pentagrid frequency 
converter, and one additional tube as 
an I.F. amplifier, a 3 tube superhetero¬ 
dyne of practical design can be manu¬ 
factured. Such a set can combine such 
features as A.V.C, and interstage noise 
suppression, due to the flexibility of 
the diode output pentode. 


NOVEL CABINETS 

UROPEAN manufacturers place on 
the market from time to time, novel¬ 
ties in cabinet design that appear “dif¬ 
ferent** to the American radio fans. The 
cabinet at Fig. B which appeared re¬ 
cently in the BuoAnrA.sTEu and Wireless 
Retailer, an English trade magazine, 
show's the use of 2 balanced loudspeak¬ 
ers to facilitate “full room** coverage. 

This set is housed in a table-model 
cabinet with a front panel containing 
tuning and volume controls and with 


2 off-set panels in which the reproduc¬ 
ers are mounted. 

Another novelty in cabinet design 
which appeared in Radio Mauazine, a 
French publication, is shown as Fig. C. 
This consists of a cabinet in w hich the 
tuning dial is located on the top instead 
of in the usual position on the front 
panel, A cover conceals this dial when 
the set is not in use and when the cover 
is raised, a mirror is found on its in¬ 
ner surface. This mirror reflects the 
image of the recessed dial and because 
of its large size, the station, call letters 
or locations (in Europe the city is often 
used to identify a station) can be 
scribed directly onto the dial. A thin 
pointer moves across the dial to indi¬ 
cate which station is being received. 

The set contained w'ithin this cabinet 
is modern in design, and includes such 
features as automatic volume control, 
interstage noise suppression and all 
other features that make up a modern 
receiver. 


MORE NEW TUBES 

HERE seems to be no end to the num¬ 
ber of elements that can be inserted 
within one small glass bulb. We were 
all startled when the pentagrid fre¬ 
quency-changer tubes, such as the 2A7 
and 6A7 were placed on the market but 
apparently tube manufacturers in Eu¬ 
rope are not yet satisfied with the pres¬ 
ent complement of tube designs. A 
new' tube know n as the “octode** was re¬ 
cently described in Toi'te La Radio, a 
French magazine. The octodc is a fur¬ 
ther development of the pentagrid con¬ 
verter tube and contains an additional 
suppressor grid between the plate and 
the fifth grid, which is internally con¬ 
nected to the cathode. This additional 
clement has several effects upon the 
operation of the tube. In the first place, 
a tube constructed in this manner has 
a much higher conversion-amplification 
factor than previous types and is en¬ 
tirely free from the critical operating 
points found on certain frequencies w'ith 
the ordinary pentagrid converter tubes. 
Also, this tube will operate on much 
lower wavelengths than previous types, 
being quite efficient on wavelengths as 
low' as 7 meters. A typical circuit for 
the new' octode tube is shown in Fig. 1 
and it will be noticed that it is very 
similar to the circuits advocated for or¬ 
dinary pentagrid converters. 

Some time ago we displayed a new 
English tube which was peculiarly 
christened “Catkin.** This tube was 
constructed after the fashion of the 
large, air-cooled types used for radio 
transmitters in which a copper-to-glass 
seal was substituted for the usual glass 
envelope, (Radio-Cil\ft, August 1933, 
page 75). 

The latest developments of the Cat¬ 
kin series of tubes are designed for bat¬ 
tery operation. The construction of 
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The frequency-converter circuit for the new 
*‘octode/’ 

these tubes is somewhat different from 
the original Catkins, as shown in Fig. 
2 although small size and rigid con¬ 
struction are the results of this varia¬ 
tion in tube manufacture. 

r.ast month we showed a picture of 
a new midget tube which had just been 
introduced by the Marconiphonc Co„ 
I Ad. As it will be remembered, this 
new tube was exceptionally small in size 
and economical in battery requirements. 

A further examination of this midget 
tube showed that no contact prongs 
were used on the base. At that time, 
we predicted that this method of tube 
base construction would find wide use 
on both the P^uropean and American 
markets. In Fig. D. are shown several 
new types of English construction which 
have just been shown in tbc Buoad- 
< ASTKu & WiuKi.Kss Uktaii.ku. They em¬ 
ploy the same type of tube base con¬ 
struction as the midget tube mentioned 
above. Also, these tubes are 8 contact 
tvpes which illustrates bow many con¬ 
tacts can be placed around the circum¬ 
ference of this new type of tube base. 


REAL LIFE REPRODUCTION 

S EVERAL issues of Roiu t.au Wikklkss 
magazine recently have contained de¬ 
scriptions of a new system of reproduc¬ 
tion that it is claimed brings back cer¬ 
tain characteristics, which are present 



Fig. D 

These 8 contact tubes and sockets employ side 
instead of base terminals, for prong and socket 
connections* 

in actual renditions of instrumental 
music but are usually missing in radio 
reproduction. The system is a devel¬ 
opment of G. V, Dowding, Technical 
Editor of the above magazine. Mr. 
Dowding found that the main difference 
between hearing instruments, and repro¬ 
ductions of these instruments, is the 
loss of those very low’ frequencies which 
are “felt” rather than “heard.” Those 
who have attended symphony concerts, 
are familiar wMth these extremely low 
frequencies and while it is technically 
possible to reproduce them, with pres¬ 
ent-day radio transmitters and receiv¬ 
ers the amplitude of these “infra-sonic” 
frequencies is attenuated a great deal. 

In order to compensate for this loss 
Mr. Dowding artificially compensates 
for these low' frequencies by the intro¬ 
duction of a special amplifier system. 
This amplifier works on an inverted 
A.V.C. principle so that any increase in 
the bass response of the receiver is 
brought out by the “infra-sonic” ampli¬ 
fier. While this is an artificial means 
for arriving at the desired result, those 
who have heard the new amplifier in 
operation claim that the difference be¬ 
tween reproduction and actual instru¬ 
ments can not be detected. 

The “infra-sonic” amplifier combines 
a dynatron oscillator which creates the 
“infra-sonic” frequencies, with an audio 

(Cot)thiued on pa{ie 109) 


Fig. 3 
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FILAMENT 


PREClSlON'CUT 
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CIRCULAR 

SEAL 



spiral pilament 

TENSION 
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, glass 
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insulated 

A NT I-VI BRAT ION 

filament hooks 


patented 

STEEL-MICA 
filGlO CLAMP 


\ BAKELITE 
BASE 


Fig. 2 

Th« construction of the battery **catkin” 


tubes. 



Fig. E, above 

Here is a new German 16 mm. sound-film 
projector, amplifier and reproducer. 


Fig. F, below 

Three tuning dials are used for the long. 
Intermediate, and short-wave broadcasts. 


The “infra-sonic" system of “real-life" reproduction, A dynatron oscillator generates the sub-audible 
frequencies which are amplified by a D.C. amplifier. 
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IMPORTANT FACTS ABOUT THE NEW 


ALL-WAVE ANTENNA SYSTEMS 



Fig. B 

“Transposed lcad-in“ antenna kit. 


In this article the author 
continues his discussion of 
new antenna systems espe¬ 
cially designed for use with 
all - wave radio sets. For 
highest efficiency, modern 
all-wave sets must be used 
with modern antennas. 



Fig. C 

“Transposition-cable** antenna kit. 


R. D .WASHBURNE 


R adio set owners should realize that although their 
set has limped along with an antiquated, “hay wire/* 
and inefficient aerial, the application of modern ideas 
in antenna design will greatly improve even their old, 
200 to 550 meter set operation; and that, in the event they 
own. or contemplate purchasing a new set. a modern design 
of antenna system is necessitated by the high efficiency of 
late radio receiver models—most of wdiich are capable of 
receiving at least police-band signals and, in many instances, 
wavelengths as low as 15 meters. 

For this reason Part I of this article described the funda¬ 
mental principles upon which these new antenna systems are 
based. The first system to be considered in more detail w’as 
the new “double doublet.** which was illustrated in Figs. 
1 and A. Now go on w'ith the story. 

Limitations of Early-Type Antennas 
(2) Inverted-L With Unshielded Lead-in. In Fig. 2 is 
illustrated our old stand-by, the “inverted-L*’-type antenna. 
Where does this design fit into the all-wave antenna picture; 
w*hat are its uses and limitations? 

When correctly installed, excellent all-wave operation may 
be obtained —provided the local-noise level is extremely low. 
In other words, this antenna system can only be recom¬ 
mended to the rural-ite living in a location remote from 
sources of man-made interference. 

The best means of supporting the antenna is by two rigid 
poles, one preferably on the house and the other mounted 
about 40 or 50 ft. aw*ay. so that the antenna is clear of the 
ground by the greatest distance. A metal roof underneath 
the antenna wire will tend to reduce its efficiency somew’hat. 
Trees are not desirable supports for an all-ivave antenna, 
owing to their tendency to sw*ay and cause fading, as well as 
their tendency to absorb energy and thus reduce the signal 
strength. If located close to a road, or with the down-lead 
end tow’llrd the road, excessive interference from automobile 
ignition systems may be experienced on the shortest wave¬ 
lengths. 

As recommended in past issues of Radio-Cuaft. experi¬ 
ment carefully to find the best antenna “spot/* 

It is verg important that the horizontal span be as far as 
possible from chimneys, walls, trees, or any other w’ires; the 
lower or vertical section should also be kept “in the clear’* 
and w'ell away from rainspouts, telephone or power wires, 
tree branches or any other foreign objects; the lead-in or 
down-lead section should not approach the side of the house 
closer than about 6 ins. These points are brought out by the 
illustration, which should be carefully studied. 


PART II 


The Antenna a Continuous Wire 
Note that the antenna w'ire should be in one continuous 
length from the far insulator, through the house-end insu¬ 
lator marked “insulator.** and so on to. and through, the 
stand-off insulator. To keep the lead-in or down-lead section 
of the antenna system from sliding back and forth in the 
stand-off insulator a tie-wire may be used, as shown. The 
lightning arrester is mounted on the outside of the house in 
order that its ground post may be run directly to a “driven** 
ground. This is made by driving a 5 or 6 ft. metal pipe or 
rod into moist earth, leaving above-ground only about 6 ins. 
of the pipe or rod. to which the ground wire can be sccurelg 
fastened by means of a good ground clamp. 

For the antenna use at least No, 14 B. & S. stranded copper 
wire, and No, 12, if possible. Keep the antenna and ground 
leads well apart at all points. Locate the radio receiver as 
close as possible to the point at which the antenna enters 
the house. 

(Reference to Fig. 8 indicates that antenna lengths 25- 
30 ft. or 100-105 ft. may be used for reception of frequencies 
within the “good** sections. However, although either length 
is optional, use the longer one to favor broadcast-band re¬ 
ception. or if part of the building shields part of the an¬ 
tenna system.) 



A graph illustrating comparative set and antenna efficiencies. The 
unshaded areas show good antenna action for the antenna lengths and 
resultant natural frequencies indicated, for a particular all-ware set. 
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HOW TO IDENTIFY THE FOREMOST OVERSEAS BROADCAST STATIONS 


Must sliort-wnve stations announce 

in several lan;:iiaKcs. inrludln^ KukUsIi. How¬ 
ever, nnnienuis staturns Iiave cliai'ucteristic 
siKuatures, the most important of wliicli are 
liste<I below : 

i'NU Kahat, Moicorro, AKiiirA iS.or»(>. 
ami PJ.SoP meKaeyr ies: ami 

nn‘ters, respectivt*ly > ; rj kw. Announees 
"UiuliO Uuhut thitXH .l/oeor.” I'ses Is'at of 
motruiioiue < tie-toe, tle-ioei in intermission. 
iTIAA — LisiiON. rouTi i:ai. (h.oOU and 
15.IH0 me^'aeyeles; ol,I» ami meters, 

resjM'ctively». Six cneko«i calls between 
seb'ctions. 

IMA tti IMl) — ZiCKsKX. (;ku.manv tO.GGO, 
nml nn';;neycles. re¬ 
spectively; IP.7. -llbS nml imders, 

respei'tively I : .7 kw. Si;;ns in Ktitrlisli, 

Siaiiiish ami HiUinan. I'lays eliairaeteristic 
el*:lit-bar chime sehadlon tlurin;; Inter- 
tnissioii. 

KAQ M.MMctn. Si‘.%iN < Ui.(KU) nie^a<ycles ; 30 
nieti‘rs> ; *J0 kw. Sl^ms In Kn^Iisli. 

FYA Po.vToisK, Kha.xce ( 11 . 705 , and 

15,lMO niej:aeycles; -.5.(1 *J5,- ami 1!».7 

meters, respi'ctively > ; 1*J kw. “.ifo<Vfe//b/jAr’* 
at start and close of program, ^niello, 
hello, iri Pot'is, RatHo^Coloniale, 10,3 Rue 
He (Srenvlle. ' 

t;SA to tlSH — U.WENTUV, K.N<;!.A.N1> Hktiott, 

0..510. !t.5.x5. 11.750, ll.8t;5, 1.5,140 and 

17.770 mc^racyeles, respeeiivel.v : -ili.ti. .'Jl.O, 


The important points to keep in mind 
are: secure (a) height; (b) insulation, 
and; (3) freedom from surrounding 
objects. 

Note that the use of indoor antenrias 
of every type must be discouraged by 
the radio man who wants his customer 
to be satisfied with his alJ-icnre set. 
Do not forint for a moment that, as 
stated in Part I, the satisfactory recep¬ 
tion of signals below 200 meters is al¬ 
most entirely a matt(*r of securing the 
highest possible signal-to-noise ratio. 
This condition cannot begin to be satis¬ 
fied when the pick-up portion of the 
antenna is placed indoors where it can 
respond to every house-wiring radiation 
of man-made interference generated both 
within and outside the house. 

The antenna shown in Fig. 2, for 
practically all locations in the Pnited 
States, should be run north-east by 
south-west, with the lead-in taken from 
the north-east end, to secure best recep¬ 
tion of overseas stations. 



NAIL 
IT KNOB 

lEAO-IN STRIP - 

LIGHTNING ARRESTOR ■ 
PIPE Driven into moist earth 


Fig, 2 

A good Inverted-L antenna. 


.51,3, 3.5.5, 35.,3, IP.S ami lU.U meters, re¬ 
spectively) : 15 to 30 kw. Announces 

"London eolHnif.-' IMays "(iod Sore the 
Aiiml gives Ilig lien chimes on the 
Imur, 

11 \M A'a'i’Ican i’lTY (5.U70 and 15,130 mega¬ 
cycles; 50.:i an<l lO.S meters, respectively) ; 
lo kw. Announces "Lronto, pronfo, liudio 

VotieoHo,'* 

I31{( )-~Ko.mh. Italy (d,33o ami Il.sio megn- 
<‘ycles ; 4S.3 ami 35.4 meters. resiieiTively) ; 
U kw. Unly aTiiioiincer, liudio Horn a" or 
"liodiu liumo Aupo//. ’ 

<)XV—SKA.Mi.i:hA«'K, He.n.'Uaiik iO.OUO and 
t>.53l) megacycles: 4P.3 and 31.5 meters, 
resjM'etively I ; ’^-kw. llriimhasts miilnight 
chimes at 0 15M. (K.S.T.). 

8K1 Poz.VA.N, I*«u.A.\T» r.i,4t)o and li,570 inegn- 
e.vcles : and 31.4 nie|i*rs, n‘spe<‘tively). 

Anmiiuices "Hello, hello, lUdskl liodjo- 
l*uttnun.‘’ 

TI4NICI1—IlKUEiilA. I’osTA Hica (t).ri70 and 
15.075 megacyeles : :il and lU.t) met«*rs, re- 
speetilely). lliigle call or tic-toc between 
seliMtiniis. 

VK3AIK--At'sTtiAl.iA (0..5!)0 mega<‘ycles ; 31.3 
Miners I ; 13 kw. Laughing notes of the 
Kookaburra bird open ami chise program, 

Tn convert above inegacy<‘Ie figures to kllo- 

evelf's, ehaiige the decimal point to a comma. 

Lxainplt^ -U.OOU megacycles = 03)00 kc. 


A High-Quality Doublet Antenna 
System 

(3) Doublet With Transposed Leaddn 
and Tuned or Untuned Impedance- 
Matching Transformer. Use of a “tran¬ 
sposed” lead-in permits good reception 
to be obtained in localities where the 
noise-level is quite high, as previously 
mentioned. (Note tliat, inasmuch as 
we are using every artifice to entirely 
remove the antenna system from all 
sources of man-made interference, the 
use of an electric light, telephone or 
telegraph line, or an “indoor antenna” 
unit that utilizes the ground lead for 
an aerial, is taboo; such makeshifts or 
substitutes will only increase the noise- 
t(i-signal ratio.) However, the trick 
is to keep the two down-leads as far 
apart as possible, within rt'asonable lim¬ 
its, if the shortest wavelengths are not 
to be too greatly attenuated. This fig¬ 
ure of “reasonable limits” is conve¬ 
niently obtaincMl by using “transposition 
{.Contimivd on page 107) 
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Fig. 3A 

A good dipole antenna system. 

Fig. 7. right 

The wavelength range switch of a modern set 
selects the most suitable antenna. 



TUNABLE ALL-WAVE COUPLING UNIT 
'^^TO AntJ k GNO.POSTS OF ALL-WAVE SET 


Fig, 3B 

Tuned coupling insures high efficiency. 
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Fig. 4 

A “transposition-cable'* antenna. 



Fig. 5 

Useful applications of "transposition-cable.*' 
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Fig. 6 

A **T.“ or “doublet" selector switch. 
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A, copper-oxide, B. caesium or other types, C, selenium. 


THE P. E. CELL 

The application of photoelectric cells in 
the radio and electronic field are becom¬ 
ing more common every day. However, 
a great many Service Men are not com¬ 
pletely familiar with this subject, particu¬ 
larly concerning the characteristics of 
each type and what they are adapted for. 

A. J. McMASTER 


T he various forms of liKht-sensitive 
colls are classified as follows: (1) 
photo-emissive, (2) photo-conduc¬ 
tive. (3) photo-voltaic. Each type 
is analyzed as to color sensitivity, static 
response to variations in light inten¬ 
sity, and dynamic response at audio fre¬ 
quencies. Curves are shown illustrat¬ 
ing the operating characteristics. A 
brief comparison of the merits of each 
type for different uses forms the con¬ 
clusion of this article. 

Although some of the electrical ef¬ 
fects of light on certain substances have 
been known for nearly 100 years, it is 
only within the past decade that sub¬ 
stantial and significant progress in the 
engin(»ering application of light-sensi¬ 
tive devices has taken place. In order 
that we may find a proper place for 
photoelectricity in the modern scheme 
of engineering practice, let us consider 
for a moment some of the many forms 
of engineering in which the primary 
objective is the transformation of one 
form of energy to another. Thus, we 
have various forms of so called electri¬ 
cal generators in which mechanical en¬ 
ergy is converted to electrical energy. 
This process is readily reversible in 
transforming electrical to mechanical 
energy by means of motors, solenoids, 
etc. Again, either mechanical or elec¬ 
trical energy may h(‘ changed to heat. 
Such processes are in some cases also 


COL.09 sensitivity j 
OF alkali METALS ^ 
(SEILEQ) 

' 8 40 

FIG I 



^$00 4400 5200 SOOO 6t00 
WAVE LEN&tMm ANOSIROMS 



wave len&im in Angstroms 




wave LFnGTm in angstroms 


SOOO 6000 7000 0000 

WAVE length in angstroms 


reversible as evidenced by friction, elec¬ 
trical heating, the turbine, and thermo¬ 
electricity. Chemical energy may serve 
as a source of electrical power, and 
when we charge our automobile battiuy 
we again reverse the transformation 
process. One could name other ex¬ 
amples of this universal effort to change 
one form of available energ>' to an¬ 
other, but sufficient mention has been 
made to establish the desirability of 
seeking engineering means for making 
all forms of energy interchangeable. 
Let it suffice to call attention to the 
breadth of engineering and industry 
based fundamentally on the conversion 
cf acoustical energy to electrical energy 
and vice versa. 

But we have not as yet considered 
one of the most abundant forms of en¬ 
ergy, namely, that of light. Abundant 
not only in nature, it is of course pro¬ 
duced artificially on a tremendous scale. 
The utilization of solar energy goes on 
everywhere about us, but not in a di¬ 
rect and readily controllable manner. It 
is not the purpose of this paper to sug¬ 
gest a photoelectric method for the di¬ 
rect transformation of Hie sun’s energy. 
This process, though iiossihle is yet too 
inefficient to be of the least economic 
value. However, we shall direct our at¬ 
tention briefly to the devices available 
for the utilization of light energy for 
measurement and control purposes. 
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Photoelectric Cells 

Photoelectricity has been defined as 
any electrical effect produced by the ac¬ 
tion of light. Three fundamental types 
of light-sensitive phenomena will be con¬ 
sidered briefly. The photo-rmhsivr ef¬ 
fect, though not the oldest, is perhaps 
(Confinued on page 120) 
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The above curves show Ihe various characteristics of the 3 most used types of P.E, cells; namely, photo-voltaic. Photo-emissive, and photo-conductive 
types. The first is popularly referred to as the copper-oxide cell, the second as the caesium or other gas-filled tube types, and the last is typified by 

the older selenium cell. 
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A LONG-WAVE TUNER 


There are few receivers that are able to 
receive broadcasts from European sta¬ 
tions. This is due, primarily, to the wave¬ 
length these stations use. The author 
describes a "tuner" which permits the 
reception of these foreign programs on 
wavelengths between 500 and 2,000 
meters. 

R R. HARRIS 



VOL control switch 



Fto. A 

Location of tubes, coils, etc. 


Possible European 

Stations on 

L.W. 

Station 

Station 

Power 

Hours 

Location 

Meters 

in Kw. 

Diff* 

Moscow (U.S.S.R,) .... 

1,724 

500 

7 

Paris (France) . 

1,648 

75 

5 

Konigswusterhausen 




(Germany) . 

1,571 

60 

6 

Minsk (U,S,S,R,) . 

1.442 

100 

7 

Warsaw (Poland) . 

1.345 

120 

6 

Luxembourg 

1,304 

150 

5 

Kalundborg (Denmark) 

1,261 

75 

6 

Leningrad (U.S.S.R,) 

1,239 

100 

7 

Oslo (Norway) . 

1,181 

60 

5 

•Time difference figured 

from 

Eastern 

Standard Time. 





S HORT-WAVR reception has, re¬ 
cently, become quite the fad and 
the general public lias become 
“short-wave conscious/* It is not, 
however, so generally realized that 
there is a considerable band of frequen¬ 
cies below the regular broadcast band 
(higher wavelengths) in which there is 
much worth hearing. Marine police, 
aircraft dispatching and weather reports 
are all carried on in phone within this 
band. In addition to this, for those 
who can read code, there are innumer¬ 
able government and other services. By 
International agreement, also, regular 
broadcasting is carried on within the 
band from 160 kc, to 230 kc. (1,875 me¬ 
ters to 1,340 meters), stations within 
this range being located all over Rur- 
ope, some using considerable power. 

Luxembourg, for instance, on 1,304 
meters (230 kc,), is rated at 200 kw., 
and has been consistently heard in the 
Tnited States. For those who have 
tired of the, nowadays, commonplace 
reception of world-wide .vAor/-wave pro¬ 
grams here is a new mark to shoot at, 
and a mark which is much more likely 
to result in the reception of really en¬ 
joyable programs since long-wave trans¬ 
mission is not affected by daylight or 
dark conditions to the extent with which 
it is found on the shorter waves; long¬ 


wave fading is almost unknown and 
man-made static is almost non-existent, 
only electrical storms causing any con¬ 
siderable interference (mostly in the 
summer). 

Another feature which will make 
long-wave reception increasingly reli¬ 
able and interesting to American radio 
fans is the rush to greater and greater 
pijwer on the part of Ruropean stations. 
With these points in mind the “hmg- 
wave tuner’* illustrated and described 
in this article was designed and built. 
Design 

In laying out the set several i)oint3 
were given especial consideration. The 
set must, of course, be sensitive in or¬ 
der to be of any use at all. It must 
be selective in order to cut through the 
maze of local rode and other service 
stations and bring in the nuveh more 
distant phone station that we want. It 
must be simple to construct and to put 
into operation if the average hnme 
builder is to have any chance at all of 
building it, and it must be reasonable 
in price. 

After much consideration the choice 
finally fell on a straight tuned radio 
frequency set of 4 stages having no 
audio frequency amplification, and de¬ 
pending on a separate power supply. 

{Continued on page 116) 



Fio, 1 

Circuit of long-wave tuner. The A.F. amolifier of the regular receiver is employed for loudspeaker reception. 
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UPLIFTING THE 

SERVICING 

PROFESSION 

In this concluding chapter, the author 
suggests numerous ways for augmenting 
the Service Man's income. Some very 
pertinent advice concerning the tech¬ 
nician's obligations to the customer 
should be thoroughly digested and con¬ 
sidered by readers. 

• F. E. COLT PART III 



Fig, A. Third-prize winner, Nal’l Union Radio Corp*s. Best Service 
Bench contest, Lyon Radio Service, Syracuse, N. Y. 


I N THE June and July issues of Rauio- 
Craft the writer discussed ways and 
means of setting up a profitable ra¬ 
dio service shop. In this, Part III 
installment, we go into details, and 
now take up the subject of the guar¬ 
antee tag. The guarantee tag is only 
an acknowledgement that you are ready 
to make your work right in case of de¬ 
fective parts. 

If you make a real effort to do your 
work right and are careful to do it well 
and use only parts from well-established 
old-line manufacturers whose wares 
have proven good, you will not have to 
worry about guarantees. Of course 
there may be exceptions to this rule, as 
in all rules, but if you do have a come¬ 
back. make the necessary corrections 
and do it with the biggest smile that 
you can possibly muster. This will win 
you more customers than you now 
realize, and helps develop better serv¬ 
ice technique instead of slip-shod habits. 


RADIO CHASSIS MASONITE PANEL SWITCHING 



Fig. I. Complete public address panel, for 
testing, and store ballyhoo. 


A Profitable “DX*' Trip 

This reminds me of a trip I made one 
time. Although it cost me some lost 
time it, in turn, brought me about 25 
new customers. A man came into my 
shop with a Crosley battery set packed 
in a dust-covered box—I soon found out 
that he lived 20 miles beyond a neigh¬ 
boring town which was 15 miles from 
my shop. The set needed new tubes, 
new batteries and a good cleaning and 
balancing. I reconditioned the receiver, 
set it all up, tried it out, and it worked 
splendidly. 

He came in and got the set and I did 
not hear from him until a week later 
wlien he brought the set in again and 
asked me to try it out saying he could 
not get a thing over it! I hooked up 
the set and it worked again excellently, 
so we came to the conclusion that he 
must have had it connected wrong. This 
time I connected it all up, marked the 
wires, made him a pictorial diagram 
and schooled him about getting the po¬ 
larity right on the *‘A” battery, which 
was the only thing he did not bring in 
w'ith him. He said that on his way 
home this time he would get his “A’* 
battery which he had left in the neigh¬ 
boring town to get recharged and then 
he thought he would be able to receive 
the opening game of the World Series 
the following day. 

Imagine my surprise when I got a 
long distance call that evening from 
him out on his ranch 35 miles from my 
shop, telling me that he couldn’t get 
any response! He was disappointed and 
half-way angry. The first thing he 
asked was if I guaranteed my work and 
would I make it right. After a brief 
conversation to find out whether he had 
got it hooked up all right, I told him 
that I would come out on one condi- 
iion —that if the trouble was due to 
any error on my part I would not charge 
him for the trip but if it was a case 
of a bad “A” battery or a wrong hook¬ 
up. I would charge him for the trip. 


This was agreeable so I drove out. 

When I arrived I just looked over all 
of the connections. Everything was 
0,K. I then started to work by testing 
the “A*' battery. This battery showed 
shorted cells and as soon as a load was 
connected it went flat. He watched me 
and saw the test himself so he drove 
to the nearby town and bought a new 
battery. When he got back we con¬ 
nected it up. How the stations did roll 
ill from all over the U. S. Did he pay 
me? ril say he did—not only mileage 
plus time, but he slipped me $2,00 more. 
Was he happy —and was If 
A week later I received a call from 
the only radio dealer of this town where 
the man bought the battery, saying that 
he had a few sets he wanted me to 
check up. I went up and as a result 
had 2 day’s work of about 30 sets to 
clean, test and repair. 

Did this guarantee business pay? 

{Continued 07i page lOl) 



Fig. 2. Connectiont of varioui equipment em*‘ 
ployed in public address rack. 
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CONVERTING OLD RECEIVERS 


There are, unquestionably, numerous receivers, purchased 
years ago, that still function satisfactorily, but which can 
be made more efficient and brought up-to-date by a few 
changes and'alterations. It is the purpose of this and sub¬ 
sequent articles, to inform Service Men and other interested 
parties regarding these modifications. Also, "conversion” 
data will be given for revamping old electric sets to those 
of modern "dry-cell tube" type—those who live in rural sec¬ 
tion, where electric light line power is unavailable, will be 
especially interested in this data. 



APEX MODEL 7. This is a revised circuit incorporating improved detection and A.V.C. The 
detector tube (a 27) is replaced by a 55 tube and appropriate oscket, and the old 24 tube, by a 
56. All necessary values are Indicated. 



Fig. 2 

TEMPLE 8-91. The nev» circuit shown above is a considerable Improvement—accomplished by 
employing a 2A6 as a half-wave detector, self-biased, and an A.V.C. arrangement that was derived 
only after considerable experimentation. 



WESTINGHOUSE WR-7. RCA 80, 82. etc. A combined second-detector and A.V.C. stage is the 
improvement shown in this circuit. This change will improve the set considerably, and incidentally 
bring it uP-to-date with later models. 


IMPROVED DETECTION AND A.V.C. 
FOR APEX MODEL 7 

THIS circuit change in Apex model 7 
* may be used by the Service Man to 
make an *‘extra dollar** or as an original 
by the set builder and experimenter, 
due to its high efficiency and stability. 

In making the change the heater cir¬ 
cuits remain as is. except winding 
‘*H” the centerdap of which is grounded. 
The 27 tube socket is replaced by a 6 
prong socket for the 55 tube. The old 
24 A.V.C. socket is used for the 56 tube, 
which may be coupled to the 47 as shown 
in Fig. 1, or transformer-coupled, as 
preferred. The grid and plate connec¬ 
tions are the same on the K.F., first- 
detector and I.F. stages, only grid-re¬ 
turn and cathode leads being changed. 

A 0.5-meg. volume control with built- 
on switch may be used. This eliminates 
the need for the A.C. switch on the side 
of the cabinet. 

Alignment: R.F., 1,400 and 600 kc.: 
I.F., 175 kc. The revised circuit is 
shown in Fig. 1, 

luBY White 


ADDING A.V.C. TO A TEMPLE 8-91 

N O DOUBT many Service Men through¬ 
out the country have experimented 
from time to time with the problem of 
a workable A.V.C. modernization of old- 
type radio receivers. The very provoca¬ 
tive possibilities of the duo-diode-triodes 
finally snared the writer into such a 
venture, and, while the results achieved 
were excellent, the resultant headache 
was a wow! 

The set selected for the experiment 
was a Temple 8-91—one of the models 
using a tuned antenna coil and coup¬ 
ling the 24 first R.F, to the 27 second 
R.F. via a .002-mf. mica condenser, with 
appropriate chokes in the plate and 
grid circuits. 

The circuit diagram. Fig. 2, shows 
ill detail the new connections. The 4 
gang tuning condenser is so constructed 
as to lend itself readily to insulation 
from the chassis which, of course, is 
absolutely necessary. The blocking con¬ 
densers C 1. 3, 4 and 5. are essential, 
but are not at all critical as to capacity. 
Condenser C7 is somewhat critical, and 
should in no case be less than .5-mf. 
Condenser C17 proved to be the real 
stumbling block in the job. Every ex¬ 
perimental change in R4 called for a 
corresponding change in this particular 
capacity and the overall sensitivity of 
the entire circuit centers around it. 
Those who care to try it will find that 
a variable condenser at this point will 
enable them to bring the R.F stages up 
to oscillation at any point on the dial. 

Exhaustive experimentation showed 
a considerably better overall efficiency 
with the 2A6 tube used as a half-wave 
dftector. self-biased and, contrary to a 
great deal which the writer has read 
{Continued on paye 112) 
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A SELF-POWERED 2 TUBE 
SHORT-WAVE CONVERTER 

Short-wave converters offer the Service Man a splendid 
opportunity for making extra money. This simple and inex¬ 
pensive unit will readily sell itself on every demonstration. 

ELLIS COHEN* 



A LTHOUGH short waves offer 
almost unlimited recei)tioii pos- 
sibilities and is becoming in- 
^ ^ creasingly popular every day. 

it is not available to most radio set 

lii>ullne Cori>. of A inert (A 



Fig. A 

Chassis appearance and layout. 



Fig. 1 

Diagram of 2 tube $.-W. converter. 

listeners. Perhaps this may be due to 
a mistaken idea that a complete new 
receiver is necessary if both broadcast 
and short waves are desired; but more 
likely it is probably because most local 
technicians fail to keep their customers 
acquainted with new advances and pro¬ 
gress made in radio. Where this obliga- 
tion to the customer is not fulfilled, a 


most satisfactory and quick sale, and 
therefore a means for augmenting his 
income, is being overlooked by the Ser¬ 
vice Man. 

The sale of a short-wave converter 
can be easily expedited, when the fea¬ 
tures of the reception possibilities are 
pointed out to the prospective customer. 
They should easily interest the cus* 
tomer, and are as follows: 

(1) Police calls; 

(2) Amateur radiophone—the gossip 
of the “hams”; 

(3) Broadcasting; 

(4) .\iri)lane radiophone conversa¬ 
tion; 

(5) Extreme “distance”—an inherent 
characteristic of short waves. 

Principles Underlying Short-Wave 
Converters 

Since the ordinary broadcast receiver 
i ("ovtivucd 07} pnge 113) 


A VERSATILE OSCILLATOR 

An oscillator such as described below is a most valuable 
asset to the Service Man. It is entirely self-powered, oper¬ 
ates from either A.C. or D.C., and generates A.F., I.F. 
and R.F. 

S. ESERT* 

S. BAGNO 


W ITHIN the past two years the 
standards for radio receivers 
of simple design have be¬ 
come increasingly compli¬ 
cated. With the introduction of the 
multi-grid and double-purpose tubes the 
average Service Man, when con front ed 
with the general service problem must 
necessarily be the equivalent of a good 
radio engineer. In other words, the old 
hit-or-nii.ss method of cut and try is 
slowly evaporating into a myth, since 
with some of our modern receivers we 
can “try, try again” for the next year 
without getting anywhere. Also, with 
word coming from the manufacturers 
that receivers now being designed for 
next year’s models will ho even more 
complicated than those which have here¬ 
tofore been sold, the prospect of doing 
Pig. I a good service job without adequate 

Oicltlator output = 1,000 cy. (A.F.), 105- 

500 kc. (I.F.), and 500-3,000 kc. (R.F.). ‘W'lreless Kpert KiipineeririK. Inc. 




service equipment becomes almost hope¬ 
less. • 

One of the most essential instruments 
necessary to chock a really modern 
radio receiver is a signal generator, or 
service oscillator as it is more popularly ^ 

known. There are many characteristics 
which can be included to make a g<iod 
oscillator. (1) The unit should be uni¬ 
versal in regard to its power supply: (2) 
it should be stable in regard to fre¬ 
quency: (3) it should have adequate 
modulation, and, (4) it should be accur¬ 
ate in regard to frc(iuency readings. 

Also of prime importance, the instni- 
nient should be capable of covering a 
wide band spread — since at present 
there are no such things as standard 
intermediate frequencies; also, most of 
next years sets will be designed to oper¬ 
ate either over a greater wavelength 
range than at all-waves, or at least part 
(Cotithiued 07} pagr 114) 
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A COMPLETE 
SET TESTER 

Servicing ec|uipnnen+, if if is fo aid the Ser¬ 
vice Man in solving all troubles, must be as 
complete as possible. The author describes 
in this article equipment that will not only 
reflect credit on the technician who owns 
it, but will permit him to make any desired 
test or measurement. 


iW. H. ASHCROFT* 



T he most ‘^professional” portable set¬ 
testing equipment is that which in¬ 
cludes, in one handy unit, all of 
the testing fut ilities which are required 
for either preliniinar>' or complete and 
detailed tests and adjustments of any 
radio receiver. Such a tester should 
include the following units: (1) an 
effieient English - reading tube tester; 
VI) an accurately-calibrated service os¬ 
cillator, and; (3) a complete, “straight¬ 
forward” analyzer with, (a) an ohm- 
meter. and (b) capacity - measuring 
facilities. It is recognized, of course. 

*l>t\elu|>iiii'ril Suiircnit* In^ilrurticnls Corn. 


that all of these testing and adjusting 
facilities are not required on most serv¬ 
ice calls, but there are times when they 
are convenient for use in homes hich 
are located at a considerable distance 
from the Service Man’s shop or labor¬ 
atory. 

A New Test Instrument 

The latest development in test e<iinp- 
ment for the radio man, illustrated in 
figure has been designed to meet these 
requirements. Also, it has been de¬ 
signed with a view to having e>e 
value,” for, after all, if a technician is 
going to invest any considerable sum 


ill a high-grade tool, why should he not 
expect that its worth be made appar¬ 
ent, within certain limits, to the lay¬ 
man by the way in whieh its appear¬ 
ance is “dressed up”? 

Two meters are included in the tester. 
One is provided with an English-read* 
ing scale, marked “good—bad” for the 
tube tester. 

The other is used for the analyzer, 
ohmmeter, and for the capacity-measur¬ 
ing functions. It has the following 
ranges: potential, 0/5/25/125/250/500/ 
1,250 V., A.C. and D.C.; current. 0/5/25/ 
125/250/500 lua., and 125 A., D.C.: rc- 
{Co7\thni(^(l on pnge 118) 


AN IMPROVED MAGNETIC SPEAKER 


A new magnetic speaker has made its appearance which 
will do much toward redeeming the "one-time popularity 
of this type of reproducer. The construction of this h 
unique, yet so efficient in design that remarkable sensitivity 
and faithful reproduction are attained. It is ideal for 
portables and dry-cell tube receivers. 



M AGN'KTIC sppakcrs still servo 
to fill an important gap in ra¬ 
dio receiver design, and con¬ 
struction. As a matter of fact, present 
auto-radio receivers would have had 
a unit of this type included in their 
construction had it not been that up 
until this present time an efficient 
magnetic type of speaker unit was diffi¬ 
cult to obtain. As it is, we still fiml 
them in use in farm or rural receivers, 
liortable sets, and in practically all 
forms of dry-cell tube types of radio 
receivers. 

The important points in favor of mag¬ 
netic speaker use enable it to fill a 
void that is otherwise impossible with 
the dynamic type. Tt should be remem¬ 
bered that a speaker of this construe* 

i Confhntrii on pogr 118) 




permanent 

MAGNETS 


winding 

bobbin 

FASTENED RIG 

idly in pole 
PIECES 


u-S haped 

LAMINATED- 
IRON POLE 
PIECES 


rectangular. 

LAMINATED-IRON, 

vibrating armature 


Ml-CIRCULAR 
AO ROCKER 

bearing 


reenforced 


leverage 


ARM 


CONE 
TIE-ROD 


DIRECTION OF 
^ MOTION 


Fig. 1 

Illustrating, in detail, construction of a new 
improved magnetic speaker. 


Fig, A, extreme left 
Complete appearance of new speaker. 

(riicitti rtiurtfiy, Vtah Uadlo Td.) 
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A DELUXE 4 TUBE 
SHORT-WAVE CONVERTER 


The features that distinguish this converter from others 
include not only its careful design and construction, but 
additional high gain and selectivity; also, an unusual and 
most efficient means for band changing permits complete 
short-wave reception. The unit described here Is for 110 V. 
A.C. operation. 


S. MILLER* 


Fin. A 

External appearance of converter. 



T he question often arises as to whether or not a com¬ 
bination of high-grade converter and a fairly good broad, 
cast set can perform as efficiently as a receiver designed 
specifically for short-wave reception. The writer states, em¬ 
phatically, yes! 

A correctly.designed converter, coupled to an average 
broadcast receiver may be more sensitive than a short-wave 
receiver because the use of an efficient converter automatic¬ 
ally changes an ordinary T.K.F, broadcast receiver into a 
super het., or it changes a broadcast *‘super*^ into a double¬ 
shift short-wave superheterodyne with three detectors and 
two different intermediate frequencies. 

Actual performance tests have conclusively proven that 
a real, high.class converter will increase the overall sensi- 

• (’Iiief Kngiiiccr, ISwtJil inolio <'<np. 

(Continued on page 110) 




Tig. A 

Everything necessary for P.A. work. 

T he public address market has been 
offered from time to time, a large 
variety of amplifier units intended 
for mobile use. While many of these 
outfits proved effective and fulfilled cer¬ 
tain essential mobile requirements, few 
of them really represented a functional 
completeness. 

True Compactness and Completeness 

Figure A demonstrates at a glance 
the compactness and completeness of a 
new mobile unit designed to overcome 
the faults of previous types. The pos¬ 
sible applications of this sound system 
are numerous. 

All of the necessary equipment (with 
the exception of speakers and micro¬ 
phone) is completely contained in a 

• Chief Engineer, Allied Radio Corp. 


A MOBILE P. A. SYSTEM 

This public address outfit is a completely self-contained, 
compact system. A 6 V. storage battery supplies both 
A and B power, and the amplifier has an output of 
20 W. A 2 speed phonograph motor permits record repro¬ 
duction, besides "mike" use. 

W. F. MARSH* 


Single steel cabinet with a baked crys¬ 
talline finish, measuring only 11% x 
14 X 16 in., and weighing only 65 lbs. 
Contained in this cabinet are a power* 
fill, high-quality 6 V. class B amplifier 
of the latest design 
having an output 
in excess of 20 W., 
an input control 
panel, and a 2 
speed, 6 V. phono- 
grapli motor with 
weighted turntable 


rig. 1 

wiring diagram of 20 
W. amplifier. A 6 V. 
motor.generator supplies 
high-voltage and 

is operated by a relay* 


and pickup. Provision is made on the 
side of the case for plugging in speakers 
and 6 V. supply leads. A microphone 
input socket is placed conveniently on 
{Continued on page 110) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 


WHAT THIS DEPARTMENT IS FOR 


H IS conducted especially for the 
professional Service Man. In it 
will be found the most unusual 
troubles encountered in radio serv¬ 
ice work, written in a practical 
manner, by Service Men for you. 


Have you, as a professional man, 
encountered any unusual or inter¬ 
esting Service Kinks that may help 
your fellow workers? If so, let us 
have them. They will be paid for, 
upon publication, at regular rates. 


CANADIAN '‘NOTES" DeFOREST CROSLEY ARIA 


T he following are a few of the more 
unusual service problems encountered 
by me in the past month or so. 


A loud squealing as the set was 
first turned on, after being turned 
off for a short time, proved to be due 
to a gassy 45 power tube, replacement 
being the only cure. 


ATWATER KENT No. 82 

NE complaint on this model was 
**set dead.” We checked all volt¬ 
ages carefully only to find everything 
0. K. We then removed the 24 A.V.C. 
tube which is located at the rear of the 
chassis as shown in Fig. lA. The set 
then worked perfectly. We immediately 
tried several new tubes but with the 
same result. We looked over the sche¬ 
matic, which is shown in Fig. 2A, and 
found a bleeder resistor, connected from 
one side of the volume control to 
ground, which measured 700 ohms. We 
found that by replacing this resistor 
with a 1,000 ohm unit the trouble was 
completely remedied and the set would 
perform with the original tube. The 
owner of another set of the same model 
complained of “motorboating” when the 
volume control was set at low-volume 
level. The trouble was traced to an 
open detector plate filter condenser— 
the .25-mf capacity shown at X in Fig. 
1C. The remedy was replacement of the 
defective unit. 


NORTHERN ELECTRIC No. 10! 
ALL-VMVE RECEIVER 

llE owner of this set complained of 
low’ volume. A check was made of 
the voltages. (It might be well to 
state that this model contains 5 I.F. 
transformers.) It was found that the 
voltages on the last I.F. tube were seem¬ 
ingly low’. We checked over all con¬ 
densers and resistors, etc., which we 
thought would cause this condition, and 
found all checked O.K. But wait, a 
happy thought—we open the last I.F. 
transformer and there we find another 
tubular condenser w’hich proved to be 
leaking; by replacing this unit the 
trouble was eliminated. 


PHILCO TRANSITONE 5 and 6 

OW volume was found to he due to 
a shorted 20 mf. cathode bypass in 
the 41 output tube circuit as shown in 
Fig. 2. This condenser is part of a 
block of 4 condensers and, due to 
cramped space in these models, the 
whole unit must be replaced. 



GENERAL ELECTRIC I25-J-I2 
TUBE SUPER 

OTORBOATING” was the com¬ 
plaint in this set. As we ap¬ 
proached a station, in tuning, the set 
would motorboat. A complete check 
with the schematic w’as made of volt¬ 
ages, etc., and everything checked per¬ 
fectly. As a last resort we tried re¬ 
adjusting the set completely, but with¬ 
out any success. We finally hit upon 
the defect by cleaning the condenser 
gang contacts, whereupon the set again 
worked perfectly. However, this we 
found to be a very unusual case al¬ 
though well w'orth w’hile bearing in 
mind as a probable reoccurrance of this 
trouble elsewhere. 


NORTHERN ELECTRIC MINAKI 
MIDGET SET 

0 PLATE voltage on the pentode out¬ 
put tube of this model is usually 
due to a shorted tubular-type plate by¬ 
pass .1-inf. condenser (and nof. as 
might at first be expected, to the by¬ 
pass condenser block w’hich is located 
directly beneath the condenser gang). 


THE DeFOREST CROSLEY 
8 TUBE SUPER 

ISTORTION” was the complaint and 
we traced the trouble to the out¬ 
put circuit W’hich, as shown in Fig. 3, 
(ConHuited on txKje 110) 




Fig. 1 

Several troubfe makers In the A.K. 
model 82 set. 



Fig. 2 


A defective condenser-block unit causes 
trouble. 



A "kink’* saves buying a new audio transformer- 



A hard-to-Iocate, defective resistor In n 
Majestic 230. 
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SHORT-CUTS 

IN RADIO 



T IIK ns4* of knife-8wlrrh clips permits shield 
<aus to Im’ removed ur replaced iji a 


I T IS difficult to prasp the controls of ultra- 
midget sets without marring tla- surface 
finish. The transparent scrat<ii sliield illus¬ 
trated prevents this dainnKe to the <‘:ihinet, 
—E. E. Yoi'ngkin 



CURTAIN PELT 

BRACKETS WASHERS 


U SE of the inexpensive stand<ilT insulator 
i Must ni ted a hove, which utilizes ordinary 
W'indoTV shade brackets, will improve re<-ep- 
tion on the shorter waveleuw^ths.- -i'ukstkic 



A ltOVE, is shown the use of discarded 
inIdKet-sel kiiohs and “junk-hoV* ctmi- 
piments ns drawer handles.—J oski'ii Lkki: 


mil ..till. ... 

R HJirr. a methiMl for securing nddiilonal 
connection points to an existing; rcc<‘iver. 

Frank E. Ki 'rzi:Nui:i;oi:i: 


second. No hiiijrer ^ there neeil to wonder 
how to make eoutact to “baking power can*' 
shields, i'liAltl.KS Eatoi'u, Jk. 



T he little service simp gadget shown nh<»ve 
makes It convenient to disconnect aM bat¬ 
teries from a i‘a<lio set. nr make battery- 
wiring changes, without disturbing otlier 
cniiiieilioilS.— l.YM.XN <). IdniKNK 



D KSiniNO to test the conductivity of some 
.seemingly poor connections, an<l not wish¬ 
ing to invest in a milliammeter at the mo- 
inciif, the above qualitative unit w‘as made. 
It “reails" tin* resistance of a 1 in, length 
of wire. M.\uiv ,loxf:s 



A T'SKFT'L test unit. Tip-jacks A, H, test 
transformer primaries for counter K, M, 
r. : In full curi'ojit snppij*: {\ (‘omlenser 
and continuity tests: A, V, battcry-voltnge 

tests,-Cl RTlSS Xt:il.SON 
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A VARIABLE-NOTE CODE PRAC¬ 
TICE SET 

Harold L. Kramer 

U SIXG most A.F. transformers in con¬ 
junction witli a triode for use as an 
A.F. oscillator, a low-pitched note is ob¬ 
tained unless “A” and “B'' are greatly 
reduced, in which case the volume is 
greatly reduced. 

Connect up a Ford coil as shown in 
Fig. 1, use rated voltages, and your 
troubles are over. Any note may be 
obtained at loudspeaker volume. Any 
type of tube may be used. 

Melt out the tar, remove primary and 
secondary, and discard former coil, Tse 
the secondary sections in the niauiier 
shown; reverse the leads to one coil 
tf the circuit does not oscillate. Ar¬ 
range the core to slide within these 
two coils to vary the output frecpiency. 



ADDING "GAS TEST" TO 
ANALYZERS 

A, S. Cox 

C OXNECT a 1 meg., U-W. resistor in 
the manner shown in Fig. 2. to add 
to analyzers a test for gassy tubes. 
Make certain that the pushbutton breaks 
one circuit before making the other. 

Only one change in plate current 
sliotdd be noted. If the tube is gassy 
the plate current will change twice, firsr 
because of the gas content and conse¬ 
quent grid current, and second because 
of the usual change in grid bias. 





P 
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1 


voltage 

DIVIDER 


condenser 
^ LEADS % 

$ 


1. 

_ MF 
V300V 


OUTPUT 


TESTING REPRODUCERS IN THE 
SHOP 

Allyn J. Warner 

A GADGET has been made up by the 
writer for testing radio sets that 
come into the shop minus the repro¬ 
ducers. 

Mount and identify tip-jacks on a 
panel in the manner shown in Fig. 3. ^ 
connecting P. B and P, to a center-' 
tapped choke coil; the writer used a 
unit salvaged from an old Radiola HI- 
A. This inductance takes the place of 
the reproducer input transformer pri¬ 
mary. 

The two condensers are used in series 
with a good, correctly-bafllcd magnetic 
reproducer. 

The tapped resistor takes the place 
of the field winding. 


0 ^500 ?.200*^ spoo’i 

OHMS OHMS OHMS 


Fio. 3 

A shop set-up for testing speakers. 


TO'a" BATTERY 
CONNECTIONS 
ONSET 

i 


TO 'B-* 
yOu SET 


RELAY SWITCH 
j tROMaO‘A'-6' 

I ELIMINATOR 


TO A'* Battery 


TO 6-' 
ON battery 


Fig. 4 

A service-shop “B*’ battery cut-out. 


A "B" CUT-OUT RELAY FOR RURAL 
RADIO SHOPS 

W. Rasmussen 

M AXY battery sets have defects such 
as leaky condenser blocks or other 
circuit components that cause current 
drain. This becomes a serious item to 
the Service Man in rural d^tricts who 
must depend upon batteries for his liigli- 
voltage power supply. By revamping 
the relay from an old Pliilco or B<)sch 
“A and B” eliminator and connecting it 
as shown in Fig. 4. the **B” batteries 
will be antomatically disconnected when 
the battery circuit is opened. 

on page 114) 



TO OTHER 

central points 


Fig. 5 

Remote control of the radio set. 


NOTICE: 

Mr. Experimenter—what is your 
idea of time- or money-saving ideas? 
Most radio men hove a great num¬ 
ber of short-cuts that they employ in 
their doily work — short-cuts that 
speed work or save cash, 

RADIO-CRAFT will pay, upon pub¬ 
lication, space rotes for clever ideas 
in radio—and its ollied fields. 

The Items, which must be NEW, 
may include ideas in radia recep¬ 
tion; photoelectricity; television; 
electronic music; radiodynamics; and 
public address. 


THIS CHOkE 



Fig. 6 

Emergency operation of an A.K, 60. 




A “megger”—range, 1 to 15 megohms. 
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RADIO-CRAFrS 
INFORMATION BUREAU 




TMOftIUM LAYER. 
ONE MOLECULE 
THICK 


SECTIONAL VIEW 


EZn^‘ THORIUM IM- 
PREGNATED 

L*1_J * tungsten 

FILAMENT 


Fifl. Q,272 

**Oxide’* and **thorialed** tube filaments. 



Fig. Q.273 

A small battery*operated magneti/er. 


EACH COIL : 

12 LAVERS 
NR 22 D.C.C WIRE 
CORE : ROUND, 
WROUGHT IRON 
OR MILD STEEL. 


6 TO 12 V. D.C 



"TUNGSTEN." "OXIDE" AND 
"THORIUM" TUBE FILAMENTS— 
REACTIVATION 

12721 Mr, A, N. A. llnvps, .Ii^nkiiistown^ 
1*011 n sylvan in. 

Wlmt is llie 4lifToi‘<'iH‘o tlibo 

filainonis olasscd as ’'tmiL'sten/* •'oxide,** and 
•’tlHMinin**? 

(A,l I 'riin;rsteTi*fllnnu'nt tiilies an* tlios4‘ 
liavinir lilnincuts maik* of solid mt*ta)lie tung¬ 
sten, iMu* to the stnuijr aDiniiy whiidi tin* 
tunt^stcii eio4'ti‘(»ns have for one anollier it is 
<lifn<‘iilt t<i lilM*rat<* them fr^iin tin* tilanient. 
Tile «*h*ctrolls are r(*h*ascd only hy raisintr the 
Ida men t heat t<» a very IiIl'Ii d«'L'n*4', Now, 
if there \vcr4* sonic way in wlii<'li tlic <*Ieetron 
nflinlty <‘4Hi)<l In* rcdm‘<'jl, tlicre wtnilil he h'ss 
4liffieuity in ohtainiiiL' a eoiiions electron tiow 
with nuKh-rate filament teni pern tines. Here 
is when* tin* oxide-!ilaiin*iit tnho enters tlu* 
liictiin*. 

Oxhh*-filament tnlM*s are those liavin;; lila- 
nients of a stdi^l nn*tal, as ftir Instain-e jdati- 
1111 in. oi\ less expj*iisivcly, a nickel- or Iri^lluin- 
I'latiiiiini ii!l«iy, over wlilcli tliere lias been 
plac4*4l a lilin <if nlkaliin*-«*arth jixiiles haviinr 
<‘xtroinely low clec-tr«ni atlinity. 

X<iw. our lilaiiient will tmt ho calUn! upon 
to lilM*rat(* cle<‘trolls din*ctly It has only to 
lirinjr tin* oxhles to a nnulcrate teinpenitiin*. 
whcrciirion the oxides tlicnis<‘lves liherato 
ele^’tiHins fre«*ly. 

Tlie 4ixi«lc*coatc4l tilann*nt is retin*serite<i in 
trr<‘atly niUL'iilficil pi4»portions at A in 
<J.272, *!*)ic oxiilc layer has a rhi<-kness of 

ahot .d02-in. 

7'lils layer may p<*el and seah* from tlio 
niaiiieiit. lenvinj.' tin* hot tnitysn*!! lilann*tit 
to hrilliantly shine tliroii;;h in spots, witlnmf 
L'leatly alTi-ctiiiL' the oiK*ratioii of tin* tnhe. 
Kor the filanu'nt Is radiating' ph*iity )i-lit Init 
vrry few 4'le<troiis, in iompnrisoii to (he far 
low«*r aHiiiity oxide lny«-r that remains a<l- 
her<-d to the tlhiment. am! yet which only 
reaelu's a dnil-reil l'Iow, 

There is a n*me4ly. howi-ver, for the peel- 
iiij; propoiisity of i)io roato«1 niaiiieiit. Tlie 
S4iiiithui lies in the use of an fi//o//-metal 
instead of a shi;:le-iiietaI tilainent, tin* electron 
atlinity «4f tin- dinner heiio; <'4inshleialily li-ss 
than that tin* latter, A siiitahle alloy is 
S4‘eiin*4l hy iinpreanatin- a tiiiiL^st4*n tiljiin 4 *iit 
with tinirintn. 

The tlniiinin, 4 m- tlnniated-t iin-steti tila- 
nn^nt has tin* tlnirinin 4*4mt4*nt evenly dis- 
trihiit4*4l thrini-hont the body 4if tin* wire, in 
the iiianti4*r r4‘pres4‘tif4‘il at I*, in Fi-. Q.272. 

If this tinirintn r4*inaiiied iiisiih* the tnna^- 
st4*n it W4nild he 4if no h. in-llt. 4 >n 4 -«* the siir- 
fin-c* tlnndiim was ns4-d up. 'fin* trick Is t 4 » 
it t4i I4IS4*, tlir4iii^b4»nr the litann*nt, its 


Below, Fig. Q.275. “Add-on** 1 stage amplifiers. 



SPECIAL NOTICE 

Those questions which are found to 
represent the greatest general interest will 
be piililished here, to the extent that 
space pennits. (At least G weeks must 
elapse between the receipt of a question 
and the appearance of its answer here,) 
Mark such inquiries, ‘'For Publication,** 

Replies, magazines, etc., cannot be sent 
C.O.D. Ha4*k issiirs 4>f ItAIilO-CUAFT 
pri4>r to December, 1932, are available at 
GOc per C4>py; except the following is¬ 
sues: 7/‘29, 2, 3, 4, 6, 9 and 11 ‘30: 
Ti, 8 and D/*31; and 10/*32, which arc 
out of print. Sncet“eiling issues arc still 
.available at the regular price of 2Gc per 

4‘4ipy, 

hiquiri('s to be answered by mail MUST 
be accompanie4l by 25e (stamps) few each 
S4*p.'irate question; answers are subject t<T 
subsc4pieiit publication if considered of 
exceptional interest. 

F4imi8h suthciciit information (in refer¬ 
ence to magazine articles, be sure to men¬ 
tion iasue, page, title, author and figure 
n4imbers), and draw a careful diagram 
(on separate paper) when newled to ex- 
fdain your meaning; use only one siile of 
the paper. List each question, Be SUKE 
to sign your mime AND address. 

Enclose only a ST.\MrED and self-ad- 
dreswxl envelope for names and addresses 
of manufacturers; or, in connectiftn with 
C4jrrcsponfleiicc cimccming corrections to 
articles, as this infurimition is gratis. 

Individual designs can be furnished at 
an additional service charge. The fee 
may be secured by addressing the Inquiry 
to the SPECIAL SERVICE department, 
and furnishing COMPLETE specifications 
of desired information and available data. 


nffinlty for the tungsten. Tills it (lo4*s ns the 
tungsten ic«c‘Ii4*.s oin-niting bent. There is 
f4n'iti(*4l 4m tlie siirfjicT 4if tie* tnngstr>n n 
•*p4*rspinilion'* of th4uiiim wliicli 4-niitinit4*K 
to Imil 14) the siirfaiT* as rapidly ns it evapo¬ 
rates, thus 4‘4iiitini]nnsly maintaining n sur¬ 
fing* lay4*r of tlnuliim. As tlie illnstrntbm 
sh4iws. this layer is 4)nly ahouf 1 tluHiiim- 
m4d4*ciile tliick. 

T'liis boi1ing-4Uit pr4)c4*ss eontitiiM's snifi4Uli- 
ly. maintaining a uniformly a4tive siirfai-c 
4‘4m4lir]on. tliiTiiiglumt tin* lib* of tin* tube. 
pr4ivi4b*4l tin* filament voltag4* is ii4»t in4'reasG4l 
nnuv* than 109? above flic rat<*4j value. 

U).2^ Can ail of th4*s4* tubes Ik* r4*acti- 
vat4*<l V 

i,V.2i It is p4>ssihl4* to '‘play nr4niii<r* with 
ImUIi the 4»xi4|c-4*4ialc(I and the tli 4 uiate 4 l- 
tnngst4*ii lilameiits, ami s< cnre V4*ry 4 r4*clitahle 
rt*a4'ti va f hm of hot It tttpvs. i'l*h 4 ‘ tungsten 
flla 1114*111 tubes 4'ann4>t In* rea4*tivat4*cl.) 

'rmigstcTi niaiiients are nsi-tl hi the fol¬ 
lowing inlM*s: 71. 12. ni, ami (in. Tin* last 4 )f 
the tnngstrti-Iihitm*nt type tiilK'S was nnule 
in nlanit 1020 . 

'riioi‘iat4*4l-tungst4*n filaments are used in 
the folbiwing tubes: (ilA. (Mi.V, ID*. 2D. 22, 
dll ami IHi, 'I’he last 4»f tlie t]iorinte4l tnng- ^ 

si4*n filain4*iit tiib4*s W4*r4* pr4i(ln4'4*4l alHiut lti2S, 

(ixi4?4*-4*4,ate4l tilam4*ntK are used in all Ii4*at4*r- 
tyiH* tubes, in ad4liil4m t4ir the f4illowing tviM's* 
lAt;, 2A:’., da 4, ID*. WiHl, \V.V12. 12.\. ID, 

2(». :5D, :ti, :’.2, :*►:{. :u. 4C, 47. 4S. 4 d, od’ 

71 A, 80, 81, 82, Hti, 

•Many tube manufacturers produce the 
type ID In both oxl4le-4-oate4l atnl t!mriate 4 l- 
tiuigsten filam4*iit ; the '*oxi4b*** iiiIm* operates 
with a consideraidy lower lilament t 4 *mpera- 
ture, 

Oxlde-eoate4l types Including “itulireot 
h4*at4‘rs.*- sinh as the 27. may he reactivnt 4 Hl 
l»y emp|4>ying tlie pr4>4*4*ss <l4*seri1>4*d in 4lefajl 
in tlie ait|4b*. ‘'l!4iw to Itea4*tivat4* ()xi4le- 
C4mt4*4l Filaments.** l{.\i>io-4 *i:.4n\ Oetober 

111-2, pg. *220. 

Thorunted tungsten filaments may he re- 
n4*rivate4l liy first lighting the filament for 
ID s4*4-4mds at a fhisliing p4»tential 4DD% 
greater than tlu* normal filament p^rfential 
and then operating the filament for fin min¬ 
utes at an aging potential ."iDr^ greater than 
the normal filament potential. If at the end 
4)f th4* half-hour the niinlnuim munml 4 ‘m|s- 
(Continued on pnoe llDl 
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Radio Service Data Sheet 


GRUNOW MODEL IIOI REMOTE CONTROL II TUBE SUPERHETERODYNE 

(Utilizes Si'Lec-Trol remote-control tuner 2A chassis and amplifier 9B chassis. Incorporates A.V.C.* inter-station noise suppression, 10 station pre* 
selection, parallel push-pull output triodes, tone control, and 6F7 combined first-detector and oscillator.) 



This modorn sot 1ms a srnsitivity of 
about IT* inlorovolts |K‘r motor for an out* 
put of oO milliwatts: rato<l powor output, 
with a powor liiio input of \V., Is TJ \V. 
Tho fieMiioTiov ran;:o is .ToO to l,7oo ko. 

The ro<*eiver oporatos as a roiiioto control 
model, tho Sl-loo-troi or ronnito <’oiitrol i»or- 
tion <2A chassis I boin;: ooutaiiiod in a 
small, pnrtablo cabinot. ami consists of tho 
11.F., oscillator and first-detector units. The 
l.R Is fo<l thronudi a sliiebiod oablo to tho 
amplllior unit, whoro it Is furthor amplilio<l. 

Tlio soooixbdotcctor is oonplod to tho 
^rid cinnit of tho 7S I.F. tubo throimh a 
Ktnall coiulonsor and tlu> signal iun]dUled 
by tlio hi57 tnbo Is also ro<*tiliod in its 
diode soot ion. 'riio ro< tili<*d ourroiit llow- 
intr throusrh tho resistors coiuiootod in the 
cathode circuit furnishes ;:rid bias for the 
H.R, lirst-doroctor ami l.K. tiiho.-!, to obtain 
A.V.C. action. 

Tho Si-loc-trol is a dovioo f«ir limit I im 
roooption to luil.v lo pro-solootod stations, 
Intor-station silonci* Indn;: obtained by ap- 
plyinjr a limb no^mtivo voltaj:o to tho snp- 
pros.sor-tfri<l of tho I.F. ainplitior exoopt at 
the timo that oiio of tin* Si-loo-trol tliurors 
is tonchitm the Sl-loc-trol <’ontai*t. I'pon 


makin;; o 

ontact 

the snppressor-tfiid 

voltafjo 

is oonsifh 

•rably 

rcMhicc‘d 

(as 4lct<‘riniiu’d by 

tlu* position of 

11) and 

icccpt ion 

is then 

obtained. 





1 'ow4»r 

to tliO 

fill nniplilior unit 

Is <*on- 

trolled bj 

’ a relay contn: 

lno<l in tho 

switch 

box. 





M’uhe 

riatc 

S.-O. 

cm;. 

Cath. 

Typo 

Volts 

Volts 

Volts 

Volts 

VI 

00 

00 

0.5t 

0 

V2 

00 

G7 

l.Af 

2.4 

V5 

250 

00 

0,51 

0 

V4 

2S** 

— 

0.5 

t).5 

V5 

200 

— 

0.5* 

12,0 

VO 

200 

— 

0.2tt 

5S.0 

V7 

2.50 

— 

.5( ».<» 

2.S.O 

VS 

250 

— 

.50.0 

2S.0 

V!t 

250 


50.0 

2S.0 

vio 

250 

— 

50.0 

2K.0 

Vll 

400 (A 

.c.) — 

— 

— 


t Correct rcadin;: across 75 ohm section 
of volt a;ro dlvlchu-, 2.0 V, 

t f C4yrrc< t r<‘adiii;r across -inu ohm s«*c- 
lion of 4'atluMlo n*sistor. 5.li V, •C«»rn‘ct 
r4'ai<Iin;; a<-n>ss ohm so<tion <if volt- 

au«‘ <livi4b'r, 12,0 V. ••Jb'ad with 150 V. 
0)<‘t4*r. 

Thosi* tijrnros an* tak^ui at a lino p4d4‘n- 
tial of 112 V. aiul with the volniuo c<intr<d 
at luiiiiiiinm. The supi>rcsstn'-triid p4»ten- 
fial of V;i is 2.0 V. T\U‘ 4li«»d4* i)lat<‘ to 
4'atbodo p4it<*niial 4>f Vi is 20 V: V5, 0.r,-V. 
’Flu* trbale control-^riil to <*atluido p^dontial 
of V2 Is 2.-1 V.: Ilio tritulo plat4*. t>0 V. 
M'lio volta;;o road{n;rs for tho tula* cloinont 
connorti^uis aiH* road t<» tlu> n’spective 
oatluub^s. 

In aliuoiin;: the I.F. se<tloTi cotiiun’t tlic 
s<*rvico os4-inntor t44 tho root rol-srrid of 
tho first-d4*t<‘4M4U' sootion of V2. ttn-on^h a 
,25-inf, c4Uidoiis4*r tlio tfriil l4*ad «)f tliC 
oscillator si’ctioii of tliis tuiH*, in the 2A 
cliassis. Coiiip4*iisato tho .\,V.C. oiMuation 
by iisiim a b»\v tuitpnt fnun tlu» siuvloe 
oscillator. 

To ali:rn tin* U.F, sciuioa conms-t tlu* 
service oscillator thnumli a 2ou inmf, con- 
4b-iis»‘r tto prevent disturbing bias vi»ltatr4*st 
to tlu* antenna atul Kroniul Intalitig jiosts 




'B- 

BYPASS 

BLOCK 






J^.04 mf; 

ORANGE 

2ooy.i^ 

2A 


5j/.04' MF 1 


n [ 

CHASSIS 


!!..04 WF | 


; ; 

1 


til'1 

GHD. TO 

CAN 

1 

"R" 1 

r' 

1 

"" ^.orM7[ 

ORANGE 

300 V. 

D 1 

bypass I 

BLOCK 1 

i 

s mf; 

green-yeuow 200V. 

1 

JJ/Ol-MF { 

yellow 

200 V. ' 

9B 1 

1 

JJ.OiMFl 

YELLOW 

200V 

CHASSIS ! 

1 

!J/0.bMf 1 

YELLOW 

200V 


1 

!|.0.1*MF.| 

GREEN 

300 V 


1 

!Lo.1-mF 1 

green 

300V 

GNO TO 

1 

L 

IJ,0I-MF i 

green 

300 V 

- j 



POWER 

transformer 

connections 

Blank lug 


12 A 2 SPEAKER 
assembly 



C, ® ® (D 
^ (D @ ® 
® ® ® 
@ ® ® 






speaker plug-, 
PRONGS UP 



of ilu* PH <'hassis, .\li;:n at l,4fi0 and 
dou kc. 

’1*0 ali^u tho A.V.t*. soi’tion. shunt out 
oi- tIiscoiiTioct tlu* output mott*r from tho 
sot. Thou, iiicroasf* tlu* output of tho sorv- 
io<* 4iS4-ilIat(ir to tin* point whore tin* rc- 
4-4’iv4*r begins to distort, at tJou kc. Uednoe 
i<*04-iv4‘r output by adjustitm it-^ voliuiu* 
iMiiitroI. K. and pat tbo output motor into 
S4*rvi4e. 

imroased fit*4im*my itulicatlon of the 
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READERS' DEPARTMENT 


A department in which the reader may exchange thoughts 


and ideas with other readers. 


•'6F7 SERVICE OSCILLATOR” 

Editou, Radio-Ciiaft: 

I have built the instrument described 
in tile article, "How to Make an A.C.- 
D.C. ‘6F7* Service Oscillator,** which 
appeared on page 5:}4 of the March, 1934 
issue of Radio-Craft. However, I did 
not have a center-tapped choke, so I 
used an old A.F. transformer. Neither 
did I have a Wunderlich tube, so I used 
a type 67 tube instead. (This is a Na¬ 
tional Union tube with a filament po¬ 
tential of 6.3 V. and current drain of 
0.4-amp, This tube may be replaced by 
a 37; a 56 tube may be used with prac¬ 
tically identical results if a transformer 
secondary is available for lighting this 
tube.) 

The oscillator is very powerful, and 
I like it very much. I thought some 
reader of Uadio-Craft might like this 
arrangement, shown in the schematic 
circuit on this page, better than the 
one published. 

Evaristk Fl.KrRY, 

58 Falmouth Street. 

Uumford. Me. 


A VOTE FOR 32 V. SET DATA 

Editor. Radio-Craft: 

I believe the 32 V. radio sets deserve 
a little attention in your service col¬ 
umns. There are a great many of these 
sets being sold to fanners having 32 V. 
D.C. lighting plants and as you know 
these sets are very efficient. 

One of the chief difficulties in servic¬ 
ing these sets is the source of voltage. 
In the service shop, for voltage and cur¬ 
rent tests in the receiver. One source 
Is a pair of 16 V. demonstrating bat¬ 
teries of 8 cells each, slightly larger 
than the old Dodge 12 V. auto battery. 
Another idea is to convert a 32 V. 
hp. or so, motor to a generator. 1 won¬ 
der if some 32 V. plant manufacturer 
does not make a small generator which 
will pro*vide sufficient current to test 
32 V. appliances? Or can someone give 
us details on how to convert a small 
32 V. motor to a generator? 

H. K. Bkckkr. 

Becker Badio Service. 

Grand Ledije. Mich. 


There is one concern that specializes 
in the manufacture of radio sets for 
operation on 32 V. farm lighting plants. 
And most of the big set makers now 
make “32 V.** models, the schematic 
circuits and servicing descriptions for 
which appear in the “Official Radio 
Service Manuals.** The Latest in Radio 


department of Radio-Craft has con¬ 
tained descriptions of motor-generators 
designed to deliver 110 \*., as well as 
regular “B** potentials, from a 32 V. 
source. The Book Rkvikw department 
has mentioned a new book which con¬ 
tains complete information for the con¬ 
version of motors and generators. 

One simple way of obtaining good set 
operation is to utilize a receiver de¬ 
signed for operation on a 6 V. source, 
as for instance, on auto radio sets, re¬ 
ducing the 32 V. D.C. to 6 V. D.C. by 
means of a series resistor. Some of 
these sets require an external “B“ sup¬ 
ply unit of the ordinary rotary or vi¬ 
brator type, while many late models 
incorporate a built-in “B" supply unit. 


HELLO, CANADA! 

Editor. Radio-Craft: 

I was wondering whether something 
couldn’t be done about circuit diagrams 
and troubles as applied to Canadian 
receivers. 

We read every month about troubles 
in Zenith, Atwater Kent, (!rosley, and 
many other American sets, but 1 have 
never yet seen anything about DeFor- 
est Crosley. Rogers, Majestic, Grimes. 
Williams Serenader and many other 
Canadian sets. Maybe it is because 
your Canadian readers do not trouble 
to write in—or don’t you think our 
troubles are interesting to the majority 
of your readers? 

How about it, Canadians? I am sure 
if we got together we could help our¬ 
selves a whole lot. 

I have a complete set of service man¬ 
uals but the chance is only about 50-50 
that it will have in it the diagram of 
the set I am at the moment servicing. 
I am sure some enterprising publisher 
could make himself some money by 
publishing a set of Canadian radio 
diagrams. 

I would not be without Radio-Craft 
and have been reading Gernsback pub¬ 
lications since about 1914 when I saw 
a trial offer of three Electrical Exceri- 
MENTERS for 25c. 



Mr, rieary adapts the “6r7 oscillator.*' 


I tell you I got more kick out of those 
three magazines than anything else 1 
have ever read. Baron Munchausen 
was telling his adventures on Mars, and 
did I eat them up. 1 can remember 
them as if it was yesterday. 

I would like to see some articles on 
test equipment, particularly tube test¬ 
ers and oscillators that could be easily 
made and be efficient. (I think a tube 
tester using a neon tube as indicator 
could be easily made as you described 
in a past issue, but I seem to have mis¬ 
laid that issue.) 

Would it be possible for you to pub¬ 
lish an index of all the “operating 
notes” you have published so far? Why 
don’t you publish them in a separate 
book? I am sure it would sell at a 
profit. 

Wishing you every success. 

Wm, Nye. 

150 Albert St.. 

Ottaxca. Canada 


We regret that Mr. Nye has failed to 
see the operating notes on Canadian 
radio sets which have been published 
in past issues of our magazine; subse¬ 
quent issues will contain additional 
data—provided our Canadian Service 
Men come to the rescue of their com¬ 
rades in set troubles and furnish us 
with the “fuel.” However, they must 
bear in mind that the majority of our 
readers live in “the States** and they, 
too. must be served. 

As regards the publication of Can¬ 
adian radio set diagrams in service 
manuals, may we point out that one of 
the objections to, for instance. Supple¬ 
ment No. 5 to Vol. 11, and the 1934 Edi¬ 
tion of the Ofi u lAL Radio Service Man- 
l AL was that it contained too mant/ 
Canadian receiver circuits! 

Yes. the adventures of the Baron fired 
our imaginations. However, the won¬ 
ders of today seem to be catching up 
with our hero, whose exploits were first 
chronicled in 1785! 

The article, “A Neon-Type, Meterless 
Checker.” appeared on page 413 of the 
January, 1934 issue. We shall be glad 
to advise experimenters as to where 
the special neon tube may be obtained. 

It is possible that we shall publish 
an index of operating notes that have 
appeared in Radio-Craft but, in most 
instances, this would merely be dupli¬ 
cating the records kept by the average 
Service Man. Our Book Review depart¬ 
ment recently mentioned an entire book 
of indexed operating notes; the volume 
is quite inexpensive. 

(Continued on page 117) 
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ife’-P!: Radio Semce 
Manual , .. 


: Complete Dlrectotf 
i®33,1534 Radio 
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full Radio Service Guide " . ‘ 


400 Pages 

Over 2,000 Illustrations 
9x12 Inches 

Flexible, Looseleaf 
Leatherette Cover 



There's plenty of 


in the NEW 

T he necessity of GERNSBACK Manuals in the 
radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 
SERVICE MANUALS, including the new CONSOLI¬ 
DATED EDITION, now' exceed 80,000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for public-address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER¬ 
VICE MANUALS. 

In preparing this new* edition many of the outstand¬ 
ing problems of the Service Men have been considered 
—methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public-address systems, 
short waves, auto radio and others. 

The illiistrationft in tho lO.'U Mnnunl nro niorr explicit 
than l»oforo: inasnuirh ns tlio <l{n^ranis aro not liniitp4l t<» the 
srhcmatic cimitt. hut other llhisiratlons show the parts lay¬ 
out, positions of triiiimers, neulralizer.s, etc. Tluu-e are 
bun4lre(l.^ of new eireiilts iiiclmied, nii<l not <nie from any 
previous e^litlons of the mamials lias heen repeated. 77ii« 
v’C itnconditiouaUy ifuarnntcc. 

.4r in previous years, the 10.‘H Manual also iiieUules a 
FKKIC grJKSTION AM) ANSWKU SKUVK'K. In each hook 
will be found lir» coupons, which entitle you to free e<uisul- 
tation on any radio service topic. These <'<Mipons ^ive you a 
complete mail service—questions on servicing; and oiicrnting 
any set or circuit are answ<‘red promptly a ml a<*eurately 
by ^the o<litors. Keraemher that, at the rejunilnr rat«‘ of i;r»e 
per’ question wliieh is usually char^eil hv ra<lio nia;:azines. 
thLs 8ervic<‘ nhme is worth Ami for the Manual, we 

charjre only JJi.hO, 

It Is quite evhlent that the Kditlon of the OFFICIAL 

RADIO J^FItVli'E MANUAL Is a decidetl improvement over 
previous volumes. 

ORDER YOUR COPIES NOW 

It is important to every Itatlio Service Man and Dealer 
to pet his copy of the 11):U OFFICIAL RADIO SERVICE 
MANTWL now*. The new hook will prove itself to be in¬ 
valuable ns those volumes of previous years. 

No nee<I to delay sendlni; us your order—the MAN¬ 

UAL. like its predecessors. Is a necessity in your business. 
We stronjrly advise yon to order your copy today. 

GERNSBACK PUBLICATIONS. INC. 
99 Hudson Street New York. N. Y. 


Servicing Material 


1934 Manual 


Contents of the 1934 Manual in Brief 

# ])i»{:raniK and service notes, more complete than ever be¬ 
fore in any MANVAI« Not merely the schematic hook-np» 
will be foumi. I»iit I'iuiSNis drawinits showlnc parts layouts, 
positionN i»f trinimerH, neutralizerN, etc. 

# Voltaac readings for practically all sets, as an aid In 
checkinft tubes and wirlnfC. 

# .All values of Intermediate-frequency transformers used 
in superheterodynes, with the manufacturers* own suntes- 
tloiiM as to correct bnlancInK. 

# Detailed troiiltle-shootin^ sii^Kestlons and procedure as 
outlined by the manufacturers* o>vn en^inpers—in other 
words, authentic ‘’do|>o’* rif^tit from headquarters. 

# Values of all parts indicated directly on all diai^rams. 

# Si-etiim for reference to A.C‘.-D.C. elaarbox mldaets, 

# Section for referem’c to public-address amplifiers. 

# Section for reference to short-wave receivers, 

# Section for reference to remote-eontrol systems. 

# .-A Complete compilation of radio tube data. Covering both 
tlie old and thi* many new types. 

# Section <levoted to test etiulpnient, analyzers, etc., with 
full dlufrninis and other viiliiable Information. 

# A Complete list of .American hroailcast stations with their 
frequencies in kiloeycles; extremely tiseful In ealibratine 
and checking test oscillators and In callbratinK receivers. 

# Free t|uestion and Answ'er Service, the same as in our 
last two .Manuals. 

0 No tlie«iry ; only service information In quickly accessible 
form. 

# .Absolutely no diiplh'utlon of any dlaterams; nothinR that 
appeared in any of the previous Manuals will appear In the 
1934 M.ANl'AL. This we iineomlitionall.v Kiiurantee. 

# A han<Iy. easily-consulted master Imlex maklnir It easy 
for you to find almost anythlnsr pertalninj;: to your service 
problem instantly. This Index includes all the diagrams 
published In all the [ire\'ious (iEKNSllACK Manuals, aa 
w’ell as the 1934 dlai^rums. A bi|? convenience and time 
saver! 


I — — — — — — — — — — _ — — — 

I GERNSBACK PUBLICATIONS. Inc. 

199 Hudson Street. New York, N. Y. 

I Ucntleineii : lOtu-loscd you will (ind my remittance of 
1 for w'hii-h voii arc to semi me. Foslaire Prepahl. One i'opy 
of the lh:;4 OFFICIAL RADIO SF.RVICE MANUAL. [Send 
I reiiiitfame hy thcck or money order; t)r re;:lster letter if it 
I i*untains casn. currency or unused U. S. Postage stamps.] 

J Name . 


.Addre.'ss 


City .State . 

HG-834 


Clip — Mail This Coupon Today 


tADIO-CRAFT for AUGUST, 1934 


99 





















Radio Service Data Sheet 


120 


BOSCH MODEL 360 ALL-WAVE (15 TO 550 METERS) 7 TUBE SUPERHETERODYNE 

(Various styles of cabinets—and proportionate-size reproducers—are designated by supplementary letters added to the above chassis-model number. 
This chassis incorporates A.V.C., tone control^ and a band selector to prevent image-frequency interference.) 


A rcaTiire of tliU Instrument liesian Is the eseep* 
tioniil riire that Iws been exereHed lo prevent IJie 
re<‘e|>tlnn of JiuiiCf'frtH|ueniy si an a I >. An It.F. elr- 
eult tiand-jieJertor Is used, in inUIltion to hixh-sclee- 
tlrity eliaraeteristics In the 1.1'. einiiit. 

Otieratinx hands are distliieulshed hy dial color; 

hUek, :.I0 tn l.rtUlt kc.; irreen. L.'imi to ... ke.; 

reil, to y.ttoii kc.; and: tdue, S.nnn tn ‘JO.tion kr. 

I*OH-er cunHiiiiiutiiin. tut W., ut iiTi V., line tmten- 


tial. Contnii- 

grid bias 

\oltage of 

VO, across KIO, 

22 V.; (Hit put 

of V:. 300 V. Following are opcrat* 

ing voltages measured tu 

ground: 


Tube 

Plate 

S.-G. 

Vatli. 

Type 

Volts 

VolU 

Volta 

VI 

220 

40 

2.8 

V2 

75 

— 

0.0 

V3 

220 

95 

2.0 

V4 

240 

95 

2.7 

V5 

90 

— 

1.4 

V6 

235 

240 

0.0 


The control-arid of lias a ttotentlai of 2.' V. 

A sen Ice oscillator \tlfU ontiiut c'alitirated in mi* 
crovolis ij. reijuired. Nute tliat no attomot should be 
made to re-align the set unless it Is practically a cer¬ 
tainty that correctInK faulty circuit ctinditioiis (defer* 
tlve ronderitiers, ^e^lsto^s. tul*Cs. etc.) ^'IH not hrlnx 
the set operation up to par. 


Broadcast Band 

To allKti the hroadra>t band, first adjust the I.F. 

clnults. Time the seriice oscillator to kc.. and 
adjust its attenuator for an nutiuit of iilwut 
microvolts, and feed the oscillator signal to the cot»- 
trol-grid of V4. 

.\dju>t the small screws in the front of LK.H.n 
for iiiaxiimim rcs|)oiise (redUflng the service oscil¬ 
lator output to 5,dl>0 inicrm'Olts). 

Adjust the allKiiment j.i-rew-s of i.F.T. 2 for max I* 
iiiuiii re<iH}iise to a ^.ervice iiscilhitor sixii:il nt ahmit 
1000 Iiilcnnolts. ulili the test signal hitr.Hliifcd liitu 

the omitnd-grill circuit of V:i. Scr\ire oo-illulur out- 

IiUt for tlniil seiislthlty adjiutiiient^. ahmit :uni mlcro- 
\0|t!.. 

Adjust I.F.T. 1 aligning screws, uitli a service 
uss-lliator input to VI of nhuiit "iii iiiirTinults; llnal 
test signal value, about 20 niliTinults. 

Hilling csiiiipleted iidjushiieiit of tile i.K. dn'ults, 
the bMadcai>t'frei]ueiicy einults ran now be aligned. 

Set the signal generator to l.."jOn kc.. with Input 
from the sen ire Oscillator to the control-grid of Vl. 
Place ttie iiolnter of the radl.i set to the l.n mark 

on the dial. Ailjusl the trimming cmitlenscr screw 
In the tup of the rear shield container until the alg- 
iml 1$ niiieil In. (This screw is usually designated 
by fl red color. 


Having obtained resonance at this point, time the 
service nselllator to ke. and tlic set pointer to 

the Ihd iimrk on the statimi Itiilleator. and adjust 
the other screw in the shieid container for luaxltiium 
resiHjnse, 

Now, re*time the scl and service oscillator to 
kc. and make whatever readjiistmerits of the tlrst (red* 
eudeU) screw are necessar.v to secure accurate align¬ 
ment with the scale remllng. 

Xext, totineil the sen Ice o.>.fillator to the antenna 
lead, making sure that there is an antenna eijulvalent 
capacity- (about 20U mtiif.) In the circuit. 

Continuing the adjustments at I ,oiHt ke,. align the 
tuning contlenser trlimners (the tlrst and second sec¬ 
tions, from the front of the set) for loudest response; 
Check sensitivity and callhratiuii at se\era1 iHdnts on 
the dial. Including checks as follows: 1,50U kc., 5 
microvolts; l.hOi) kc., 5 microvolts: liOU kc.. In iiilcro- 
TdIIs. This completea the broadcast-band adjustments. 

Do not attempt to adJusI the short-wave circuits by 
means of a sen Ice oscillator that sertires Its short¬ 
wave signals as the Iiarmohlea of Imiadeast-haiid fre- 
nuem-les. as this will usually result In the aiUust- 
meiits going so far ulT noriilal as to reipdre fuctury 
service (states the manufacturer). Included In 3 
available tyiies of suitable test liistriPueiits Is the 
ilCA model T.MV-1S. 

Green Band 

.\dii|st the service oscillator output to a fretgiencv 
of 3,non ko., set the radio-set iMdntvr at the ,3.>i 
mark on the dial, and adjust fur inaxliuuin signal 
Strcngtti the trimming condenser (red-coded) in the 
right-hand front shield container. Nett, ailjusi the 
service oscillator to l.dOn kc. and the dial scale 
ladnter to the l.n mark, ami trim the opposite con* 

ilenser in tiic »hleli] can fur imivitimm ^nlume. Iteturii 
to 3,don kc. ami repeat the adiustment. 

In ad.jiJsting to 3,iinn kc. It is iMissilde to obtain 
two settliigh for dltfcrent |Hisitlonj of the irimitdng 
condenser In the shield contained. This merely «lc- 
notes resonance to the plus and minus freftnency be¬ 
tween the ^et oscillator I service oscillator fte- 

itticiiclcs wliicli will gl\e the rmrri-t 1.1'. The cor¬ 

rect setting ut the trimming condenser is the one 
wherein the sciew is turned furthest out. In An> 

event, an incorrect setting w'ill always be denoteil by 
(ack of serisithitv when the set and service uarillaior 
are tuncil to 2.ritii) kc. (mhl-hand). Tids ^alimldc 
serisLthity chei-k slmuhl I ml I cates ai follows: 3. dm) ki.. 
10 mleroiolts; 2,400 kc., 10 microvolts; l»biH) kc., 

5 lUicrovolts. 

Red B&nd 

Adjust the sen Ice o-sclllalor to S.OilO ke. and tune 
the receiver dial near S.n, imtlng the exart point of 

resonance; dtlfdli-atc lids priH-ediire w'Lth the Service 
oscillator rc-tuned to I.ODU ke, and tho del Ulul 

adjusted aear matking 4.0. 


Next, adjust the set OM-lllator iiadding condenser 
(rear unit on riglit-h.vnd side platei until the ser\1ce 
oscillator signal Is rweiveU. 

Ue-ttinc the set and <cnice oxdllaior tn S.UOO kc. 
and oliserw the | hi inter setting and set seti-iithit.v. 
.flight ile\iatlmis frnin rallhi'atIon can he compensated 
hy maniiiulating the stllT wires connecting the oscil¬ 
lator coil tu the swilcli. 

Blue Band 

Sot the service oscillator for an mitiiut of 2it.min 
the sen Ice o.sclllatnr signal is rei-ehed on the dial 
kc. and tune the set to this fieniicncy, imring where 
scale. Tht*n set the service oscillator at lO.mu) kc. 
jiiul ui]jn>t the set osidllator padding condenser (front 
unit on .shle hlate) until llie service ii%cilliitor signal 
la tuin-d 111 at 10 on the tllai scale. Now rsdune the 

service uM-illator ajid the laUio set tn the 20.000 ke. 

setting. 

L(M‘ateil on the underside of the base, and adjacent 
to the switch and Idgli-freiiuency selector coiU are 
2 trimming cntiUcliters which uie used fur correct ad* 
jnstiiient at this high fresiueiicy. Increase the setting 
of the service nselllator attenuator until its signal can 
ln> luiH'tl in at 2 points nil the illai (say, at 20 and 
10). Then, with the >ct tNiinter at 2n, adjust these 

trinnneis for maxiitnnn response, decreasing the M‘n- 
Ice o.-wllhitor uuttnit as far imsslliie. At the currwl 
ailjnstitieni a \eiy loud signal wUl be recehetl at 20, 
and only a feeble mie at 10, 

Note that the factory diagram iloes not indicate all 
of tile luiinHiiicnt \alac». The snptdemeiitiiry ilgiires 
are follows: Voltage divider lt:t. sectlmi a, MiOO 
olnas. .0o-\V.; h, I2.i)i)0 ohms, 2.13 \V.: c, s.oon 

oluns, .;(i:i-\V.; d, ... ohms. .2im-\V. r»ne control 

rcsl.'dot Itll has a vidui- of i)..' meg. KesKtor 1115 

Is a .■m.inm ... unit. CuiiUenser C12 has a 

value of .1)5 inf.; C43, O.l-inf. 



all the aligning units- 
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SERVICING PROFESSION 

{ContiuHVd front «*< 8 ) 

You bo the judge--I made tlie inoiiCy, This 
lilt It* example was not the crtily one: uumy 
others folhtwod. If you make an elYoi't to 
please the piihlic, they will lirid it out and 
you will not lave to wony ahont not having 
enough work. Naturally prolits also increase 
when *■ re-hash* service calls tue in frequent. 

''Don’t Take Anything for Granted” 

A 1101 her rule I would like to mention at 
this time is: Don't lake anybody's woitl for 
anything. 

One time a customer brought in to the 
shop, an all-elect lie set, saying be could not 
get it to work and that it just eaine out of 
a SCI'vice .'^hojj hut still won Icin't "percolate.'* 

1 took the chassis and spc'aker out of the 
eahinot. sc*t it upon the losr bench and Con¬ 
nected it all lip. As the custoiner had packed 
the tnljcs in a s<*paraie box, J noticed that 
lo‘ had a eompleto si-t of iiexv tubes and 
from a dealer wlioin I knew to be very care¬ 
ful when selling tn!>es to test each one oitt, 
and then date and guarantee them. 1 plact-d 
the tubes in the .*<et, tinned on the jmwer 
ami what reception I did get. The set 
worked great. 'J'lie cnsroiiicr said: riitit's 
all right but let it run awhile and then see 
wiiat Jiappens ■ I'lie .<ot played about od 
minutes and iheii dropped down to le.ss than 
one-third voliiim' and 10 mi tin tea later 
stopped. I was surely ]>iiz/Jed and worked 
on the sot all night. I even took every pierce 
off and tested it separately and put it back 
together aLmiii Kveryiliiiig would tost D.Iv. 
hni still the set wonhl stoji operating at tor 
riniiung about an hour. .\long in tlio Wee 
hours of the nio ruing 1 hocaine very pro voiced 
niid just ahont toixi niy hair; to let a set 
get me this way was maddening! I decided 

to (ind the trouble if it was the last thing 

I over did ! J left the shop and went out 

to get sotnednug to eat and cool down. I 

came hack and put In a new set of tubes, 
turned it on and sal: ilowu to wait out the 
hour. 1 sat tlioie 2V^ honis and it nevei’ 
faltered ! 

1 had tested each of (ho^<c tubes time after 
Titne but <lid not wait until the faulty tnle* 
leaehed the bi ak-down point, depending all 
the time upon the fa<'t that tlu- tubes were 
new. I went home iiiid got about two lioiiis 
sleep, vvciir ba<-k to tlie sliop and started 
testing tubes. 1 put the set of 2Ts in a 
pic-heiifer for ene hour and then tested theni. 

I foum! a had 27. It woiihl hohl up .'iml 
then ilie down. Did yon ever have a like 
e.vp4*rio!H*i'V Vun are not a full-fledged nulio 
Sf'ivjeo Mail unless yon ha\« lo^eii <hiinb ami 
f*ioled at least n hall ilozen ii?no.s. 

1 lunst, repeat a nor her experience at this 
time, the rnonil of which I will leave entirely 
np to you. 

Write Your Own Mora! To This One! 

1 had n Serviie Mnn working for me who 
was an exceptionally tine technieian aii<l 
knew Ills SMilt- ciistniiier hronght in an 
8 tube battery set ftoni tlie eoiiiitry. ’I'his 
Si-rvice Man went over tlie set. repaired ii 
a ml bail it on reeerd ion test. ‘J'he set worke^l 
well exei'pl: that it ilid md have enough 
•D" hatfory on the lirst A.P. ttihe. 'rhis 
‘•r" battery currenf came from the ''C" bat¬ 
tery r)i rough a resist in .so this Service Man 
had to «liscoiinei-t the sot. change values in 
the resistor network ami again connect the 
set hack up. for trial. 

About this time the enstonier returned for 
his set. The Servire Man stepped up to the 
eiisfomer aiul askoil him to e«Hne over to 
the set and hear it play. The Service Man 
stnrfial ill to <‘oniieet it up: om* of the "V. 
haiteiy wire.s fell out of his ha ml across flu 
*■ A" battery on the set lumling post strip 
Sind—bingo! ^'oii know the rost~-8 new typ«* 
2o and 21 tubes at .S2.0h. each. This Servii t 
•Mail hei-ame violently mad. jerked the wires 
off the set, slnmiuiHl the set hack aemss tin* 
bench. pnIbM) out the tubes arid threw ihem 
on the fhior and jiuiit>ed i>ii them. ’Phe next 
l.hiiig 1 knew the eiistinner picked tip his set 
and out tlie <loor he wont. A lion t an hour 
later the Service Man moveii down the road 
with his tool case. tWe eon tend that it is 
poor practice lo permit customers in the se*rv- 
ice shop—^demonstrate the set on au outside 
counter,— Editor) 



Cap’n Henry pilots Mary Lou 
to finer radio reception 


CharUit Winninoef 
a« Cap’n Htnry 


— AND CHARTS A COURSE 
FOR EVERY RADIO LISTENER 





THt SHOWBO AT 

OH. UNCIE henry. 

I'M SO OISAP. 
POrNTEO LAST 
NIGHT I COUION'I 
GET THAT SPEClAl 
eROADCAST lANNV 

wanted me to 

LISTEN 10. 


XiHEAltSAt 


WHY, THAT'S TOO 
6A0. CHIID, JUST 
IHE MINUTE I'M 

Through skip. 

PERIN* THIS 

rehearsal we ll 

FIX IT UP WITH 
IAN NY 



NOW. my dear, 
TELL ME ALL 
ABOUT WHAT 

happened to 

YOUR RADIO SET 
IASI NIGHT 




2 iater 



OF COURSE NOT. MT 
DEAR —MOLD ON A 

minute have you 
had YOUR RADIO TUBES 
TESTED recently# 
BOTH OUR SETS ARE 
OVER A YEAR OID. YOU 
KNOW.. 1 PUT All NEW 
TUBES IN MINE A WHILE 
back. TMAT S WHY 
n SOUNDS IKE NEW 


THEN YOU TROr RIGHT 
OUT AFTER THIS 
REHEARSAL AND GEI 
YOURSELF fixed UP 
WITH those new 
MICROSENSITIVE 
RCA RADIO TUBES. 
THEY'LL OO THE TRICK. 


0® YOU 
SUPPOSE 1 DID 

something 

WRONG TO 
MY SET, 
UNCLE HENRY# 


t NEVER 

Thought Of 

THAT. 

UNCLE HENRY 



FOR THE REAL JOY OF RADIO PUT IN 
NEW RCA MICRO-SENSITIVE RADIO TUBES 


F or true-to-Iife reception a 
radio tube must be sensitive 
enough to pick up a microscopic 
electrical impulse—tlie millionth 
part of a volt. InRCARadioTuhes 
you will find such "Micro-Sensi¬ 
tive” accuracy. Have your RCA 
Radio Tube agent test your tubes 


today. Replace worn tubes only 
ith radio tubes guaraoteed by 
RCA Radiotron Co., Inc., to give 
these 5 big improvements: 1 
Quicker Start. ^ Quieter Opera¬ 
tion. Uniform Volume, 4 
Uniform Performance. S Every 
Tube is Matched. 


THAT'S only TH' BEGINNIN', MARY LOU. 
QNLY -THE — BEE - GINNIN of THE GOOD 
TIMES YOU'll HAVE. IT S LIKE BLOWIN' TH’ 

- WHISTLE AN' STARTIN' TH' ENGlNfS-YOU'RE 
OFF TO A LOT OF JOY AND FUN WHIN 
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AMAZIMG MEW 


TURWS TO MlDWFSf! 



B KKOUK you buy an> 
ratllo, write for big netf 
FitKK M bluest ratalos 
, |•rilUed in four colors. It 
tias helped tliousaiuls of satis- 
lle<l cu>t«mers sa^e from 1/3 
to Vt on their radios !>> 

buying direct from the Midwest 
1 jiiHiraiorles. Voa. tiMi. can 
I Kike a poalll\e .saUng of from 
30re to 50% by buying a Mid¬ 
west iO-TuUe Suiier Del.uxe 
AhL-\V.\VK radio at seiisa- 
tlonalty low direct-from-la¬ 
boratory prices. Tlu')- bring in „ 
broadca>)s from stations id.ooo t»esi fuben 
nliea and more away . . . and give com¬ 
plete uaie lengtli coverage of p to 2.000 
meters (33 liiegucycles to 150 KC». 

Tiic<ve bfgger. better, more powerful, 
clearer toned, super-selective radios 
bate riVK distinct wave bands; L’itra- 
sliort. short, medium, liroadca-t and 
long . . . putting the vrliole world of 
radio at your linger tiiis. .Now. ]i»ten 
in on all i:. S. tJrograms . . . i'anadlan, police, ama¬ 
teur. conniiercial, airplane, and ship broadeasis. 

Try tills Midwest radio for 30 days before you deride. 
New four-color catalog pictures a complete line of 
beauilftiJ, artl.'d Ic consoles and clia.-igis. 8ee for >our- 
self I lie 40 nevr 1934 features lliat insure amazing i>er- 
fiiviiKiiice. Tiu'rte features inrltide; .Automatic Select-O- 
Itaiid, Ampllfleil Automatic Volume ("ontrol, >ew 
liPe Tillies, Jtalanced I'nlt Superheterodyne Circuit, 
Antnmatic Tone Compensation. 29 Tuned Circuits. 7 
KC Selectivity, etc. These and many additional fea¬ 
tures are usually found only in sets selling from $100 
to |15t>! Write for FllKK catalog. 




MVEn 

50% 


D|M DIRCCI miH IRBORAIORIES 

Inereas-ing eo-ts are sure to CRR/C WP 
rejiull in higher radio prices 
svHMi. Huy before the big 
advance—.\OW;—while you 
can take advantage of Mld- 
iiFi'ls ama/ingl.v 

low prices. Xo middlemen’s proUtr 
10 pay. You save from 30% to 50% 
vviien yon buy dlrcei from Midwest 
Laboratories—you get 3«) days Flll-IK 

trl il ,15 little as $.5 down ptits_ 

j .Midwest radio in your Imme IhSZ 
Satisfaction guaranteed or your 

I "-I} hick 

fMfdwest Radio Corp,Eal.iSfcW 
\ Dept. 533, CineinnatL 0., U.S.A 

Cable Address; Miraco, j, 

.Ml codes ■ 


< rHIi COIfFilH FOIL 

' Aa-D4V1IVF TmAl 

Ofiir uD 411V <4TALOD 


MIDWEST RADIO CORP., 

Dept. 533 
Cincinnati. Ohio. 

Without obligation on my part send 
me >our new FUFF 1931 catalog, and 
coniidete details of your liberal 30- 
day FUFF trial offer. Tills is NOT 
an order. 


AGCNTSI 
Make Easy 
Eitra Meney 

Check Hero 
for n 
Details LJ 


■ Hamo.^ 

■ 

■ Addro«^ 


■ Clty_ 


Tla- only reason X relate these cxpcrlcinea 
has lM*en to point out faulty procedure and 
pniiitnlilr lui'tlinds to o]>erute a radio shop 
Instc.'id of inakin;; a set of '*do and don't'* 
rules. Some of these e.xperiences happened 
in the '’ohl ' days, but they stlU happen loilay. 

Purchasing Test Equipment 

t'omeiiilni: .service test e<iuipnient, thank 
tfoodness the test equi[>nient of tothiy has 
chaoKeil to Ineorimrate basic desi^riis, and 
the new* Inst riiincnts of today will be witli 
ns for a year or tw<t at li’usl. 1 sti’on^ly 
advise the Service Man to char^re onmijfli 
for his work so tliat lie can take a small 
percent a ife from tlie earnin;:s of eaeli j<ilj to 
be appli«*<l to tlie purehase of new tost enMil>’ 
ment, tools and mucliinery .so as to enable 
him to keep up-to-date in hi.s shop. This 
is the only way to make headway and ke<‘p 
abreast of tin* times. 

Tliere is a ^leHnite ratio between tlie earn¬ 
ing power of the rjulio sboi> to the class 
and e.xpense of test instninu nts t«i pun luise ; 
tliere are very few occasions when n very 
e\[icnsive test instrument would be jnsiiiicd. 
That is, supposing tliere was available some 
eomiilleateil lal>oru(ory test histrnnieiit al¬ 
most superliiiniaii ia operation wiiieli would 
enable you to make mueli qnleker aiul more 
aceuratc analyse.s, and the use of wliich 
would cut in half your cost of time to |»or- 
form certain n'fuiir Jobs in a shop rnniiiiig 
a falrl.v heavy amount of work; niuler tliesii 
4-onditions you cmild pay out Hie cost of this 
lest eipiipinont in, say, 2 years lime- -for 
this iiisiriimeiit woulil eoinmeiieo to pay baek 
right from tlie start of its use. Yon would 
In* .1iist|(ie<l ill imrelinsing it. However, your 
j shop Would certainly have to prove ill is In¬ 
st niimuit was needed v<‘ry greatly. 

' Lifs go intti tills snbjeet from the angle 
<if elements ninl eonipare radio sets wilh 
other eoiniiiereial mmliiniTy. To the writer, 
radio is a very faseiiiating suhje<'t Iieeause 
of these elenionts. Wlioii you pnreliase an 
automobile and you IHl up with gas and oil 
you are most likely to got to the plaee whore 
you will want to go with out an outside cle¬ 
ment preventing yon. ll*>wever, wilh a ra¬ 
dio set. you set it up, put in the tubes, and 
turn on the pnwer- luit, you can't say to 
yourself, '*1 am going to tune in on sueli- 
and-sui'li station a fairly good distnne<‘ away.’* 
Von don't Aoioir, you merely /i«/>c that you 
will got this station, yet tlie .set is nieeliani- 
eally perfeit, eleeirieally perfect ami will 
op<*rale—e.\<*ept for the variuhU' c^iara/s 
wbl<di enter into reeeption. Siieh elements as 
fading, manunnde staiie, poor ren^ptioti <lue 
to daily eliaiiges in reieptloii eonditioiis, elec¬ 
trical stornus. powiw line variations, and sta¬ 
tion eoiigfsiion. will be eneountered. 

I.et me giv«‘ an example coiiecrning liow 
netiial pruttf that a device will work pla.vs 
an important part In sueeessfiilly operating 
a service siatioii, I \V(/rke<l in a motor re¬ 
winding ,<bop and when a motor came in to 
1)0 rewound, after liaving burned np, we 
would rewind it and put it on a horse¬ 
power test. Wv would Insert oiir ammeters 
ami voltmeters op tlie power supply lines. 
Then we Wniild put a pulley on the motor 
and apply tlie various springs and welglits 
to this pulley, *riiis woiil<| register the 
horsepoW(*r iveing applied witli the motor un¬ 
der test and we would eoui[>nl<* onr power 
applied, against tlie |>o\v<*r tlie motor <le- 
livered, and would liave a fair i<h*a that 
the eftleieney of this motor was rxaetly as 
speeii'n'd on the name [date on tliis motor. 
The ciisiomer was then entirely satislie<|. 

Test-Instrument Inventors, 

Please Note! 

Now supposing that In our radio repair 
work we liad some kind of a moderate pineal 
insri-nmt'ut. simple to o|ierate Ihat we could 
similarly make lests wiib. Siudi as a tube 
adapter that would measure ibe "gain per 
tube per stage" and compute against the 
Ilia nn fact II rers data sbous that he would 
supi»ly, liow nim-li better we eouhl render 
our service and what a satisfaetloii the cus¬ 
tomer would feel. The writer may have en¬ 
tirely tile wrong i<lea but w’ouhl like to see 
eoinnieiits from other Servlre Men in the 
field. I Kditor's note: .Vn Instrument for the 
Service Man wliieli will permit gauging a 
reieeiver’s erticieney was des<TllH*<l in the 
July, 10.'14 Issue of It.\i>i<Hin the ar- 
ticlo entitled, “A Set Seiisltlvliy Tester.” i 


Now aboiii "sblc line.s‘ to the service 
simp. Tile addition of side lines to tlie radio 
service slioi> entirely de]>eiids upon the sixe 
of your com ill unity. At the lueseiit writing a 
ravHo shop taking care of tlie following: radio 
sets, automobile receivers, public aiblress 
systems and ofliee call system.s, has pretty 
near cnougli work to keep a corps of expert 
speiialists busy. However, tlio very nature 
of the eleeirieal work re<|uired in radio serv¬ 
icing. the type of enuipiiinit and tools used, 
besides ids natural training, make tlie Serv¬ 
ile Man very adaptable lo the varh*<l de¬ 
mands in etlicieiitly servicing elei trical lioiise- 
liold appliances of all types, iiieliniing vaeniim 
sweepers, mi.xers and ultra-violet ray e«piip- 
lucnt. ’I’here will be a little extra study n- 
qiiired to lit the Service .Man lo this appli- 
a nee held ; however, not all Service Men will 
care to do tliis kind of work. So, with the 
adviuit of air eonditioniiig. refrlgm'alion. elee- 
trieally*ojM*raled fiiriiaet^s and nil burners, 
or any eoniiiinatlon of the al»ove, desirable 
Held work is now available to sustain your 
repair shop if there is not sudieient radi«)* 
work obtainahie. In ooneliidlng this treatise 
1 would like to deal with the subject of ob¬ 
taining new eustoQiers. 

Obtaining New Customers 

Never will l forget an arliele I read about 
a college professor addressing a clas.s of 
graduating medh'nl stndent.s who were to en¬ 
ter the fleid of battling for a life’s existence. 
The professor did not go inio a lengthy and 
eloquent spe<«cli of wliat the medical lield 
was or hail been. i;ui as lie took the door, 
he spoke wilh a sharp eomtnaiHliiig voice, 
“Hradiiates, to eacJi and every one of you, 
tile best tiling 1 know of for yon men to <io 
is to take an agency for some liisuranee line, 
book agency, maga/.ine subscrjpiion agency, 
or piano agency and go out and sell your 
wares to tlie public. Take a whole year off 
and go from phiee to plm-e selling, i know* 
of no more titling training and exporieiiec 
tlian this will afford you when .vou conn> buck 
to follow your profession and oiien up your 
practice, berause wlien you oi>en up your 
office and linng up your s1iiiigb>, ytm will 
have ever liefore .vou tin* art of selling yoiir 
i<crvk'vs. since you must .sidl tfoiirttrlf to 
the public, before you can sell your servin-s.” 
How Well tliis applies to tlie Servire Mail 
wlio intends to open up a radio service shop 
wlio iiiiisl rontiiiHoHif sell liimself in order 
to sell bis services! .\ litlle study on Bales- 
m:inshi[) will eeriainly pay big ret urns. 

Now that the radio Held has public address 
systiuiis ami small Intcr-niiieo call systems, 
tlicrc is no reason wliy many new ciistonier.s 
cannot lie ailded. Wirh a little study and 
platiiiiiig. Ibis will open up a nice lie'bl for 
future business. 'I'bert* ai'e a lot of phu’es 
wlieri* the inler-otlire call system can be put 
to use. Such installations are imt very ex¬ 
pensive. but will require .sa les man ship and 
some pioneering In order to get tliis type 
of business started. The lielil for l‘.A. .sys¬ 
tems to he used In show window lietiionstra* 
tions is allot lier plai’e where new iuisloniers 
may bo aiidcil. Ihibllc danee lialls consti¬ 
tute another field wliere r.A. systems find 
valuable use. 



Save Y'oi’k Old Ti’de ’rFSTEU 


T MK correctIcm-cirenlt above Indicates the 
rap connect ion in Fig. 1, page 00*J. in the 
.\prii, lp;)l Hadio-Ceaft. 
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BUD’S 


NEW PORTABLE 
P. A. SYSTEM • 



FOR IX OR OLTDOOR VSE 

Try BUD 

Sound Equipment 

FOR FIVE DAYS 

AlIJSOLUTELY FREE! 


You'^ve wished for it! YouVe needed it! YouVe asked for 
it! Here it is! A brand new, highly efficient, powerful port¬ 
able P. A. system for BOTH IN AND OUTDOOR USE! 
Think of it! A portable P. A. system which features, os 
standard equipment^ a high quality condenser micro* 
phone! With this new system you can cover a large sized 
theatre or a 2,500 outdoor gathering. Speakers are mounted 
on their own adjustable stands, and housed in a new and 
improved type of all aluminum baffle design. Write for 
details of BUD^S amazing FREE FIVE DAY TRIAL oflTer 
and beautifully illustrated booklet covering our complete 
line of laboratory-built sound equipment. 

iUD SPIAKER CO. • 1116 Jackson Strsot, Toledo, Ohio. 



Comhl 
AmpUfi^r S: 
Fotcmr Supply 


BUD 


LABORATORY-BUILT 


ELECTRO-DYNAMIC UNITS * CARBON CONDENSER 
MICROPHONES « 4, S & 6 FT. ALL ALUMINUM TRUMPETS 
FIELD EXCITERS * AIR COLUMN HORNS - LOW AND 
HIGH FREQUENCY UNITS FOR WIDE RANGE THEATRE USE. 


SURGICAL ROOM SOUND 
INSTALLATIONS 

(< ‘a n t i n it ril / ru m fniifv 7 S ► 

iiiKl, (To tli<‘ rontrni rahituM. Tlirsr fartors 
an* <!t‘srrllM'<l in un*a!»*r as follows. 

Tin* snft-riiUlMT rasln;r. wliirli nuasurMs 
] ilia., tits over tin* iiiirroplionr ami 

is pn>viil<*<l as a ;riianl to prevent tin* imisc 
of cloth ruhhini: tin* iiiii-rotiliotn*. 

irarryiti;; tin- Jark ami phi;r assoiiihl.v in tin* 
]>ock<‘t is ain>tln‘r aiil tn operation hy 

prnvniitiii;; nincliatiii'al vihraiioti lM*in;r traiis- 
riiitlrd tln‘oii;£li tin* cm-d tn tin* inii‘i‘o|ilioin*.) 

‘i’ln* (liaphra;rni of tin- siir;rroti's inicrophotic 
is mndc of thin aiutnininn : it Is conii al in 
■shape in or<i» r to pmvide snirn-ii-nt ri;:idily. 
1 iiiprotroatod paper rintrs whieh support the 
e<!*.;e of tin* iliaphratrin also provide a detrree 
of damping to t edm e resonanee a ml so in- 
-tine a siilliiieiitly Mat response eharaett'rislie 
ever the iiortiial voi<*«*-fi*i*ijin*m'y ratt;;e. 

The carbon clianilM-r Is eoinph-tely tilled in 
order to render tte^li^ilde any noise that 
tiii;rlit result from shifiin;; of the earboti 
;;rannlos when the inieroidmm* is Jarn-jl or 
moved about. Kle<‘trival connection to the 
earbon grannies is made tbroii;;li two sta¬ 
tionary, idrcnlar rle<‘t i'od«*s insulated from 
eaeli other by a I'eramle harrier, tin* carbon 
giamiles being itisniated from the iliaphragm 
by a eoal of plu'iiol varnish, .\ gri<l in tin* 
front of the tnieropbone protCMts the dia* 
pliragtn from Itijury. 

.\ fixed eoinlciiser shunts the two lends to 
the inieroidione, on the mierophoiie side of 
the eotuieetion plug at the eml (if a U ft. 
h-ngtli of twin-coTidiietor cord. 'Phis coin 
ih nsor absorbs voltage surges which other¬ 
wise woubl t*iid to are .across tlie <-arbon 
grannies, (*aiising tliem to <'oln*n‘. when the 
idug is dis<*onm*eted from the ja<k. 

1 between the mlcro]>bone and the rack-nnd- 
paiiel aniptifler equipment tln're is itUerpos«-d 
ii eoiitrol cabim*t. This instrument providc.s 
means for suplying the lli V, required by the 


niicrnplioin*, for suppressing dicks wli»*ii tin* 
iiiicroplionc is switctiod in ami out of circuit, 
and for nlt(*ring the acoustic diaraeteiisiics 
to conip(*nsatc for tin* conditions under wliidi 
the siil’gcotfs mierophom- must operate, for, 
in this service, the device ideks U]) soiiml 
iliat is rieh in low fre(pn*ncies. If nnalt4*nu- 
:ile<l, this would result in d4*ep. unnatural 
reproduct Ion. 

Tin* inardi of time Is tints shown to havi* 
encompasse<i one more i*ssential field of o]i- 
eiatioii for till- vaenntii tiilM* and Its associ¬ 
ated ('(piipincnt, tTln* eitgitiei'ring and in* 
si a Hat Ion of tlm Western Kb'ctrie system at 
tin* Institute of Oplitbahimlogy were the work 
of the ilraybiir Fleet tic id.. Im., in assneia- 
tioii with James o. Oliver A: t'o., Inc. i 


BROADCASTING GUIDES 
AIRPLANES 

i from '^1 » 

within otie-lialf of one percent, to ensure 
e(|ual v(dta;;es to the reeiltiers. Ih'sistor 111 
is added to gnai'il nuainst (‘lianges in the 
resislanee of tin* n*ellliers tln*niselV(-s. jil- 
thoiidi it rcdiiees somewhat the seiisliivvity 
of tin* device. 

rnits Ko atid lid are biasing ri*si'itors : 117 
provides a grid return for the tirsi II.F. am- 
plilier. Vd. 

’file ont]uit of the radio receiver is applied 
to the reelitlers through tin* out pm trans¬ 
former, Tli. thus allowing- ilie rectifiers to 
operate as tin* output switching device. In 
addition to grounding alternately the ends of 
the loop nntcnna. 

It will Im* ohNerv4*d from the diagram that 
the rectifier Which draws current lias n mo¬ 
ment ary low resistance to ground, intting off 
tlie other rectifier, wliich then lin'< high re* 
sistattee to ground. Wh«*n the plia«e of ilie 
applied voltage Is revcr-<<*d. the lirst rectifier 


Is cut off an<l the sc-cond draws ciii'vent. and 
tin* grounding point of the ant4*iina is re¬ 
versed ahovit its <*enter point. 

Radio Solves Many Problems 

Careful analysis of this brief deseription 
brings to light s<ime of the less ohvioiis, hut 
extremely important characteristics of this 
uniipie radio direction fln<h*r. It Im.s no mov¬ 
ing p.'irls to get out of order. Tin* phasing 
of ciirrents Is nccoiiiplisheil aiitomatii-nlly. It 
tnunamldgiions. i.e.. it gives only one trio* 
eoiirsi*. with aeeiiraev in tin- order of one 
degree. It opera!<*s on both moiiulated and 
noii-niodulated railio waves without de><trov¬ 
ing the eliai'aeterl'^tles of the received sig¬ 
nals, Fast hut not least, its design makes 
it possible to us(‘ It as a unit In conjunction 
with any staiulard radio receiver, 

'fhe last olKiach's to thorough iirnetica- 
Idlity of private flying are being rapidly suv- 
mounted by wider iisi* of radio, and tin* ah*rt 
rmlio man will do w<*n to ac(pin!nt himself 
with this ne.xt gn*nt industry. The country 
\< ripe for piivatelv owned airplanes. |■ea■<oIl- 
aldy iiwleiM-tnhtit of weather. .\nd radio i*^ 
destined to iday a greater and great(>r role 
ill It via (ion. 


THE RADIO “CHUKKER* 

This is the name whieh Ims lM'(*n given to 
a luilu’ie ><ervieiiig chart, which presents in 
cotivenieiit form the re«‘oiiitnen<h*d charges 
for almost the entire gnmut of service opera¬ 
tions in connection with the repair of faulty 
sets. 

'The "lladio niiikk(*r.” which was eomfilled 
hy F*aul l‘Tee«l, of Freed’s lladio To., is 
availahh*. for a '<!unll sum, as a lu*avy Mrls- 
tol-lamrd card suitable for wall mounting. 

Note that in addition to fnriiishlng r(*c- 
oniim ndcd fe«*s, this card also spe^'ds servici* 
by indicating the probable s/nin-es of trouhh 
in tnost sets, provided the sytiiptoms n re 
k tiowu. 
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THE^^CONDENSER 

ANALYZER* 

A NEW INSTRUMENT FOR RADIO SERVICE 


ORDER 

TODAYI 

USE 

THIS 

COUPON 


Tobd 


Deutschmann 


Corporotion, 

Canton, Moss. 

Enclosed find $11.40 

plus ... for postage. 

(Shipping weight six pounds), 

Send nne one Tobe Condenser Analyzer. 

Nanne ....,_.... 

Street.. City, 

Stote. Jobber 

Address . 


CONDENSERS OF PRACTICALLY 
ANY CAPACITY OR TYPE . . . 

ELECTROLYTIC • PAPER • MICA • OIL 

Tested Scientifically by the 
Yoltage-Resistance-Leakage Method. 

1. Measures condenser qualify. 

2. Indicates ^oor, leaky condensers. 

3. Indicates ^'shorted** condensers. 

4. Detects "intermittent" connections. 

5. Indicates "open" condensers. 

6. Tests voltages up to 700 volts D.C. 

7. Identifies all condensers as "replace'' 
or "good." 

AMAZINGLY LOW PRICEDI 

Complete with voluoble text on condensers, one C A A 

Neon Glow Tube, cord ond plug less Ol-A tube, only ^ J jL 
^ Priced at $11.70 in Denver ond West Coast. Net to Servicemen 

TOBE DEUTSCHMANN CORPORATION 

• CANTON. MASS. 


A "SYNTRONIC" ORGAN 

i fmtH 77 i 

tliotii* elect ionic or^an Itxolf, it will he neees- 
eary to say a word re;:arilinj; the preparation 
of the various important features of the 
instrument, siieh as tone synthesis, prepara¬ 
tion of the sound liliiis. etc. In Ki;;. H a 
musieian is shown perforniinj: before the 
Btudio microphone, whi<?i has elertrieal eon- 
necMim to the visual wav«* indientiiu: device 
Bbown at the left. ’I'liis doviee is provided 
for I In* piii jHisc of prii.ii'iMiiirx on Its visor 
screon. the wave fi>rins t>f the sounds which 
are picked up by the niii rophone. i See “Or¬ 
chestra \'ohime Indieator,” K.Muoa'a.M-r, 
June Ih.'U. pir. 7ll.> These sounds iiiji.V he 
Speech, iiuisic. or the elTeids ereatcil liy 
Bpecial sound iirodnein;: dcvjies or musical 
instruments. It is the duly i>f the drafts¬ 
man and calculator shown seated at the 
drawlinr hoard, ro make linear ;rraphs of the 
wave f firms of the son ml waves which are 
visuali/.eil on thi* wave inflientiii^ <levieo. 
When it is neei‘ssary. the wave forms are 
mofhdated or syiitlipslzei! in trraphs. in order 
to cfuiform uith cfotniii nM|uinMiients or to 
<n*ereiuni* any unph'a.sant interfenmees such 
as harslines.s, pofir clarity of tone, umlesir- 
able muieral tiuie finality, etc., fffr ensuring; 
mor»‘ pf*rff‘et reproduction. From th(‘ final 
wavf» pattf'riis, wliieli have Immmi cahmlated 
in the ^rnfilis, the metdiaiiie. shown at rlj^ht, 
prodiiees soiin<1 wave-hearinff eani.s, with the 
aid of a micrometer wave transferring device. 
Tile Sfunui waves are cut Into the periplnu'h’s 
of the cams with irreat precision, since it is 
purely by mat hem at lea I calculation. 1'hese 
cams are made of lit'ht opn«|np material which 
is easily hanflled for taking' fui any perlidierial 
outline, regard less of how title or intricate 
the characteristics of the wave patterns are. 
The ciilanrim: device, at ri^rht of this Illus¬ 
tration, is provided for the purpose of matrni- 
fying .sound patterns of these “quality” lilms, 
of which more will be said later. 

Simulating Notes or “Pitch” 

It will be made more apparent later in this 


ariicle. just how the fpiallty and piteli films 
fd this Instrument are utillz«‘d. In the pro¬ 
duct Ion of pitch films, the KremeefT universal 
recorder, .shown in Ki^;. (\ plays an important 
l>art, .\ number, 8 at one time, to he exact, 
of the nfor4‘-men tinned wave-benrlujr earns are 
Installed In the recorder, wliere tliey revolve 
at preflfderminefi speeds in the path of tlie 
variahle-inti'iislty liitrbt snnrees that are pljiei‘d 
just behind the wail in which the shafts of 
tin* cams are .|i>uriialh‘fl. Tin* waVf*’hearin;x 
cams act as liirlit cln>ppcrs. ami f*ach rf*vidves 
at a prefletermilied spee«l, which is just twice 
as {Treat as the one heforf* it. 'Plmt is tfi say, 
if the first cam if'Volves “U tiTin*s per minute, 
the si*(Mrml <*am rcvolvf‘s in times, the tliirfl 
revidves Nil times, tin* fnurth revolves Hit) 
times, eft*, each cam chiTppinK a li;rht hoam 
at such a immher of tim4*s that It prf»duees 
a “pitfdi track*’ on a runnjii^ raw lilm. seen 
in the forc;rrfuiiid, at a prf*ilet»*niiim‘f| repre¬ 
sentative frcfinency. 

lh*;Tinuin;; with the notf* .\ (27..'» <‘yrlf*s per 
second), ami f'lifliu^ at tin* note (' (4,l.sn.t).S 
c.Vfdes), f*vf*ry fref|ui‘iiey fif a musical scale 
is r•‘<*orfh*fl on the jiltch film, flue to the flis- 
pliicement which takes placf* in tin* flicker 
cahim*t, of which the waVf**lM*ailii^ cams are 
a part. As I havf* said, tln‘n* are s plt4‘h 
tracks rocfUflefl at one tinn*. f*aeh track repre¬ 
senting' n fn*f|m*iicy which is one octave 
hijTlier tiian the frefiin‘nc.v rf*i>resenterl by the 
preecflln^ iiiteii track. However, on the raw 
film, space is left betWf*en tin* 8 sinuilfain*- 
onsly reeorflf‘il jdteh tracks, which is large 
enough for 11 more aeks, in onler that each 
track may rei>n'seiit Its own frf‘<iiiency, to 
proflnee the renin in in g notf*8 trf a musical 
scale. The device is known as a “luiiver.sar* 
recorder sincf* it is very pliable, being cap¬ 
able of proflncing wave patterns repre.senting 
sound and mnsle of any ii(*8ired tone finality, 
plteli, and volume. The recorder, f)f course, 
is also provided for prorluring quality waves 
as well as pitch tracks. 

Tin* pitch traf‘ks arf* composed of numerous 
repenting iiniftfrm silts or apertures, which 
are profliif*f*d by cams of sucli shape, that 
ligiit Is perniittofl tfi pass through thfdr fq>f‘n- 


ings for prefletf'rmined perif>ds of time, allow¬ 
ing a delinitf* aimuint f»f light tf> pass. The 
flicker eabim*t is flisplaf'Ofi b.v a novel afijnst- 
ing means, ami functions with the assistance 
of a micrometer Imlicating device, so that 
the annumt of nTf>veinent Is gnugf*fl by de¬ 
grees, representing small fractious of a meas¬ 
uring unit. 

Simulating Tones or “Quality” 

The method of prffflueing quality films Is 
similar to that of the pitch tilins. l!f»wi*ver, 
in the ff>riin*r, cams with prefleteiiniiiffi wave 
patterns cut into tin* )M*ripln*rif*s, as fli*seribef|, 
are revidvcfl in the path fif the light bf'am.s 
pifijectfd on tin* nuining raw lilm. Of cfuirse, 
the finality tracks are prf)fliief*fl at prf*fli*- 
tf*rininef] frf‘f|ui*neics. tf> f*f»rrf*spoiid tfi the 
frf*f|ueneif*s fif tin* pitch tracks. Infinite iiiiiii* 
ber.s f)f fliiTcrf'iit tone fpiality pattf*rns are 
cut into tin* wavf* cams, aiifl anyfuic who Ls 
skillcfl in the scicnci* of musical soumls itii- 
derstnmls that every sound of any descrl|>- 
thin 1ms its fiwn i>f*eiiliar wave form ehar- 
aetf*ristics, t Scf* “'riie ‘INilytoiie.’” HaHio- 
Cn.\Kr, .May Hfi’4. jig. dri7 ; alsfi, *‘The Uaflbi 
Organ fd a Trillion Tfiin*s,’’ .Taniiary 
pg, 40:* ; a ml. “1 drafting .Miisleal ('fuupfisi- 
tioTis,'* Seiitf‘mber Ih'lL*, lnsi*rt pg. 11)L*-H.) 

The fpiality films arf* rf*cfirilf*fl in diviflcfl 
sf'ftifins, ff»r piMiflucing “masks.” When thi*se 
fpiality masks are |>laef*d in tlie eloetronic 
organ, they are .selectively .shifted tfi flesired 
pfisitifuis for elioiee in the variety f*f tune 
(pialities. The frefpieneies of the fpiality 
tracks are floterniinefl li.v the length of each 
n*|H*ati!ig wave form, ami the frefpn*iicy of 
the pitch traf‘ks are deter mined iiy the size 
of the space lietwecn tin* pitch slits. 

Two Manuals 

The electronic organ which is flc.scrlbefl In 
this article, has two ninnitals. Knch mnnual 
has its own self-contained sound producing 
unit. Each unit contains one pitch film and 
one quality mask, the latter having any pre¬ 
determined number of divisions whlcli con¬ 
tain different quality patterns as described. 
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Tlio pitch lilin Is in ilir foini of nn oml- 
less rutin in g bolt, which is so spliciMl, witli 
the Jii<l of microscopic in;i;;niticiitiotu !hnt thv 
pi tell trucks arc mntchcil. to nvolil any extra 
parasitic noise resultliiij from poorly niutc‘hc<i 
pitch tracks. 'Flie u‘*nllt,v mask, however, 
is nut run ns an emlless belt In this particular 
instrument, but rolls over two cyliiulrical 
rollers, either by manual adjustment, or liy 
motor, .\n indicator, which shows the 4|uality 
selected is also provhled, and by referring to 
Fig. A. the indicator can l»e seen in the 
front of the electronilc organ. 

... shown to the right. Kig. It. 

is provhh'd for suitably inagiiif.ving the size 
of the <pmlit.v masks, f^n* such 4»ceasiniis when 
a wider mask is moi'i* <lesiruble. When it is 
necessary to Pave more ucenrate reproduction 
(rf tono, a wider mask is iise^I to advantage. 
This also permits of employing larger light 
shuttors, which will 1»» explained later. 

The inventor of this electronic organ. Ivan 
Freineeff. is shown in Fig. C. beside the uni¬ 
versal rc'corder. 

Broadcast-Studio Syntronic Organ 

In Fig. 1 th-re Is represented the electronic 
nuisieal system which is the basis of tbe elec¬ 
tronic' organ built for broad<'ast studios. The 
plteli tibn. o, is shown riding on several 
paddoil rollers witli the aid of an induetion 
mot«>r drive, wbieli is brushless for the jnir- 
pose of avohllng the creation of any unneces- 
sar.v parasitic noises. The motor is jirovidcd 
with spe(‘d controlling means for regulating 
the rate of travel of the idtch film for main¬ 
taining the note A in the International pitch, 
4-IP eyeles per second. The puality mask, h, 
is divbled into sections, so that it. may be 
retarded or advamasl to predetermine^l posi¬ 
tions by means of the manually operated or 
motorized levt‘r, c, whic'li shifts the mask 
into position with the aid of the push and 
pull gearing s\stom shi>wii. Said mask shift¬ 
ing is accomplished automatically by the 
aid of the im»for <lrlve, d. 

The sysi<‘m operat<*s as follows: light from 
tile sourees, <. which are in the form of 
sevenil lamps of predetermined inteiisitie.s 
for the eorn*et light (listrihnlion for tbe dif¬ 
ferent fre(|nem ies of a iiiiisicnl scale. Is pro- 
jectinl ilirough a sel(‘etod portion of the 
(piality mask and tbnmgh the variable trans- 
liieeiicy <Use, /. which, with the aid of the 
Co-oi>erative iH*dal shown, controls the volume 
of tlio oiitiait, hy regulating tlie intensity of 
tbe light imssiiig Into thi’ lens shown. From 
thence, the light passes through the variahle 
translneeney disc, //, wlileh, by tbe ussistanee 
of its eo-opVralive pcMlal. produeos a variable- 
spetMl treiiiobi effiM't, Fiiiall.v, the light falls 
on the running pitch tilm, o, in siieb a man¬ 
ner that when any predetermined key of the 
keyboard shown, is depressiil. a light shutter, 
as h, is raised, alh>wing a slit of light to 
pass through the (piality mask and fall on 
one pitch track of the film, o. the fre<pieney 
r<*presell 1 1 hy that pitch track heing eipilva- 
lent l(^ the freipuniey of the ninsieal tone 
denoted by the predet’en ill Tied key which was 
depivssed, 'Phe light shutlers. h, ride in the 
spacers of the diminishing i-idler.s, i, whbdi 
revolve at predeterniiiKnl speeds in the dii'ee- 
lioTi which carries the light shutters down¬ 
ward to their r••sting position, 'riiis arrange¬ 
ment, for producing diminishing efTeets in the 
tones, al.so permits of producing staccato 
effects. 

The “Sound Effects’’ Shutters 

Knell light shutter is provided with a 
spring attai'limcnt. which will he niad(‘ more 
apimrent when reference Is made to the com¬ 
plete Msseiiihly unit which will be desmibed 
lat(‘r. Tile springs, when Indd at a tension, 
t(*iid to lU'e.ss the light sliiitters against the 
dimiiiisher rollers in such a manner that 
the rollers carry the slintter.s to their original 
positiims for tin* ptirpose of permitting the 
niiisieiil ton(‘s to “fade aw’ay." Ilowiwer, 
when the tmision of the springs Is released, 
the shutters are frc'i' and, after a key is 
depressed, the co-operative shut lor drops hy 
its own weight to its resting position. This 
permits of prmliieing (piiek. short tones whleli 
ooinpare to stac(‘ato tones produe(‘d on a 
piano, 

Al.so, the diminishing device produces 
effects w’hieh are similar to the sustained 
ton(*s prodiie(*d hy holding the pressure on a 
piano key, but, of course, tbe speed of the 
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dimiiiisliiiig in the (•leetroiiic organ is :id- . 
Jiistabl(\ by tbe aid of tbe pedal which is 
shown having connection to the main siiaft 
(yf the dliiiinislier, by the slipping elntch 
which controls the sp(*od of the induction 
motor driv(* illustrated. 

Tlics(! musical effects, such as (Hnilnishitig, 
tremolo, volume coiitfol, etc., an* acconiplished 
without causing any iiitmfereiu'e to the gen¬ 
eral tone (piality which is produced at the 
time. 

The shaft of the lower roller of the (piality 
mask. b. is provided with an indicator which , 
has graduated (legre(*s for the purpose of I 
pointing out to tin* operator tlu! (piality 
S(*Ieeled, .\fter file light has been iiKWlulatod 
as (lesin'd. It falls on tin* iilioio*sensiiive ele¬ 
ment bebiiid th(' running pitch lilui. a. 

Signals are then transmitted to an ampli¬ 
fying system, which in(‘hid(*s a mixing ele¬ 
ment and a n'tpiired iiniiiber of reproducers 
of various fr(*(picney rang(’s, Th(*8e loud* 
speak('rs may hu hoiis(*(l in the organ console, 
or may lx* placed at any distance fnmi the 
source of sound. For example, in broadcast 
w’ork, if it Is d(*sired t(» broadcast the el(*c- 
tronie music, om* lino fnjiii the jmwer nmpli- 
fler is sent to the control room, from whence 
It is broadcast. Another line may be sent 
to a reprc>diie(*r (vr s(*v(*ral reproducers wrbicb 
are placed in an auditorium in which groat 
numbers of list(*ners arc aide to hear the 
output. For a small group of listeners, the 
l<judsp(*nkcr w‘hlch is housed iu the console 
is sufficient. 

Commercial-Type Syntronic Organ 

Figure 1! illustrates a single unit of a 
commercial assembly, which includ(*s k(»y 
board, pedals, motors, etc., as shown in Fig. 

The film, o. is shown riding over the 
pad(l(*d rollers with the aid of an induetion 
motor, at iir(*d(*t(*rniine(l controllable speeds. 
One of said rollers has spring attachments 
for providing snitabb* t(*nsion to the rimniiig 
film. Th(* gearing a rrang(*iiient shown in 
Fig, for driving tbe Mini u was not Included 
in Fig, 1, for the sak(* of simplicity. The 
(piality mask h, S(*eii in the fo'icground, is 
w’ound on rollers whicli have push and pull 
gearing with the aid of tin* shaft of lever c, 
by which selective s(*etioiis of the (lunlity 
mask an* shift(*d in the path of the light 
origimiting in the light soiiri’cs r. ,\s previ¬ 
ously nienti(Uie(l. the (juiiUty mask may be ad¬ 
justed by hand, or may he ojn'rated auto¬ 
mat ieally with the aid of an induction motor. 

In Fig. 1C, tin* light sliniters, h, and their 
cooperative diiiiiiiisliing rollers are shown to 
greater advantage. Th(*r(* ari* S.S light shutters, 
and. of eoiirs(*, s.S spacers in the diniinishcr 
ndlers, j. Kaeh rcrlliT to the shaft of an 
iiidn4‘ti(Ui motor whos(* sp(•(*<! is eontndied hy 
the adjusting means, J, The l<‘ver, A*, (‘ou- 
trols till* speed of the induetion motor which 
drives the g4*ars of the rollers driving the 
pit(’h lilm, (f. 

Tin* sliuttei's. h, are held at a tension 
against tin* diniinishcr n(ll(‘rs hy means (d* 
springs. iu»t shown, which eonm'et said shiit- 
ters to till* fraiia*. /, When it is desired to 
operat(* the dimiiiisliiiig apparatus, the lever 

/a, which coni rids ...tries as n, is 

turniMl in such a direi iion tliat the peeentri(*s 
press the frame haekward. eansing the springs 
to heeinoe tense, lliiis pn'ssing I lie light shut¬ 
ters against tin* diminisluu* ndlers in such a 
niaiuier that they foilikw the iiioV(*iiieiit of 
the r(dlers, and thus, the tones are given a 
sustained effect. 'flu* staccato action has 
been described with reference to Fig. 1. 


Manual Adjustments 

In the illustration of the organ in the con¬ 
sole. shown in Fig. A. the various adjusting 
means siieh as tlu* device. J, the Icvor. A*. lh<* 
lever, e, and the lever, oi, can be recognized 
jirotriiding from the front and si(b‘s. Of 
course. siiuM* the organ console houses two 
individual units, there are two of each of 
the above‘m(*Mtione(l adjusting means. | 

While the parts of Fig. 2 are the same as ■ 
those shown in Fig. 1, the trcmolo-prodiicing ' 
device is sh(»wii with a slight change. In , 
Fig. 1, the variable translneeney disc, o, 
which revolves in the path of light originat¬ 
ing in c, is Controlled hy the trcniido pedal 
shown, Ilow’ever, In Fig. U, the tremolo 
pedal Is provided f(»r the purpose of dipping 
the disc, (/, into the light beam, while the i 
manually operated kuob shown is provided | 

T. 1934 



105 



















JL ST OFF THE PRESS! 


FREE 


lOO PAGES! 

el BIC VALUES • 

Vou cannot possibly afford to be 
without this really Valuable Book. 
WE ARE HEADQUARTERS 
FOR P.A. SYSTEMS 

Buy direct from the manufac¬ 
turer and pay only one profit! 


iHELPS-YOU-tn- 



ENTIRELY NEW 
from cover to cover 

Filled with Latest Design Port* 
able. Mobile and Rack and 
Panel, Public Address Ampli¬ 
fiers, Short-Wave and All* 
Wave Receivers and Convert* 
ers, Inter-Ofiice Call Systems, 
Test Equipment, Replacement 
Paris, Kits, Tubes, and Ac* 
cessories — all at Unbeatable 

Rock Boffom Prices 

Send for Vomt CoPy Today! 


£a/UL 


OFFICIAL 
AMPLIFIER MANUAL 
_ AND SOUND SYSTEM TREATISE 

Devoted txeluiivety to the Problems In* ^'over 

voived in iso Oliorams. 

Possibilitios of Public Address Systems. 

A vital necessity to everyone connected in 
any way with Sound wstems^Public Ad¬ 
dress Work— or Amplifiers—and Associated 
Equipment 1 Complete and Authoritative] 



1.00 

POST PAID 


COAST-TO-COAST PRESENTS A FULL LINE OF 


P. A. AMPLIFIERS 






•.•...I— These improved modern Amplifiers employ an all-steel black crystalline 
hinged t^ and ventilating louvres. Available with optional self-contained 
c I# Control Panel. Combination Output Noter and “Mike’' Current Meter, 

Self-Contained “Mike” Current Supply, etc. etc. Entire line, ranging in audio output 
from 5 Watt$ to 100 Watts, described tn our free catalog shown above. 


COASTn COASr RADIO-CORR 

123 K~West I7tii Street . new VgftK.N.Y: 




WIRELESS EGERT ENG IN EERI NO dlaV em* 
ployid. This new dial sIIdwh tl»e servieeman lo ab¬ 
solutely read airurarie< a^ elo^e as 500 cycles at any 
point of tile liroadeast band. 

Complete With Tubes 
(List 25.00) 

Egert Dial 
(List 5.00). 

WIRELESS EGERT ENGINEERING, Inc., 179'R Varick Street, New York City, N. Y. 


$14.9S 

.$ 2.95 


NEW NEW 

EGERT 

SIGNAL GENERATOR 

Calibrated Frequency Range 105.3000 KMocycloo 
With a 1000 Cycle Modulated Signal. 

OUTSTANDING FEATURES 
AX.—DX. Operation. 

Beautiful I /10 division New Egert Accurate Reading 
Dial—No Backlash. 

Frequency Calibrated Range 105-3,000 Kilocycles. 
Audio Modulation 1,000 Cycles. 

Totally Shielded. 

Etched Metal Panel. 

Sure Tip Jack Connection with Shield Leads. 
Frequency Can Be Read to i 10 of 1%. 

Extremely Stable Electron Coupled Circuit. 

Supplies Both Radio and Audio Frequency Inde¬ 
pendently. 

Powerful Signals Available Down to 10 Meters. 

New Tubes—6A7 and ’37. 



When Scckin|£ a Radio 
Scdicpol o • . 

('Misider the adrantages of RCA 
Insliiutra 

Whether elementary radio prln- 
( Iples or 34lvanred suhjeriB, .«ound 
aPldlcaiions or prartiral radio 
ehKlneerlnK. lUW Instilutes is 
prepared lo ghe you the instruc¬ 
tion you need 

.'^uident all ending our ChleafCo Sehool this Summer 
nave a«lde<l advaniaeo of combining a study of the 
scientific wonders of the World’s Fair. 

RESIDENT SCHOOLS NEW YORK & CHICAGO 

with modern standard equipment 
EXTENSION COURSES FOR HOME STUDY 

under convenient ’’no obligation” plan 
lllU’iiruled Catalog on KeuuesL 

R.C.A. INSTITUTES, Inc • Dept. RT-34 

75 Varick St, New York-*!154 Merchandlsg Mart Chicago 


Hiiriod iaOLII 

Silver, iron, etc. Located by 
Radio. Notary Public Guar¬ 
antee, 

FREE CATALOGl 

Jf^rite Today 

Radio Met.al Locating Co. 

Box 48 New Orleans, La. 


for the purpose of crynfr«>llini; tin' revoluti<tns 
I of the motor wbit-b rev«>lvi*s the tremolo tlisf. 
I However, the principle and the result is the 
same. Itehind the lens is shown the variahh* 
t lanslueeney disc whose purpose it is to 
rontrol the volume. 

j Ilehin<l the running piteh film, o. the photo¬ 
sensitive clement is shown hnrUori'd in a 
metal tube <usim;, which has an aperture 
1 wliii'h is just lart'e etioiiL'h to o.\pnsc* tl»‘ 
ruthotle plate t^f the pliotn-.<i'nsitivr olriii<*nt. 

'TinTO are SS li^'lit shutters and SS keys 
in each keyboard, i*aeli shutter having' «<mnrr- 
tion to ils own 4’iM»p4»rative key hy means nf 
a Ih'xihle rihlsui wliirh runs over sniialde, 

; \«*ry small ndlers, .Naturally, at the piessiiie 
of the key, its eofipenitive liplit shutter is 
lifted. The d<‘ttree of lift of raeli individual 
I shutter is euti(r(dle<l so that i'SM h freiinern ^ 
of thA» nntsieal seale has its own predetermined 
intcnsil.v wIuaIi Is ,aAAordinL' to the 

law i>f ititen.sity control in a tiinslral seal*', 
kiiowQ to those in the piano tnniiiL" profes¬ 
sion. 

j The int<*nsities of the ll;:ht sonrres. sneh 
as f, are also n'jrnlaied, in onler that rAUtain 
freqmmA'Ies are in'riiiifte<l to have more liL'lit, 

' It ran be seen that the apert iha* in the lamii 
housing is lar^'er at erne eml than at the 
, other, for the purpose of a 1 lowing; a pre¬ 
determined degree of light to pass. 

A Syntronic-Organ “Orchestra’’ 

At the present writing, plains are being 
disrUKseil with a view to a symphony or¬ 
chestra which is rompo'setl e.\elnslvely of 
' eh*etionic organs, of which there will be 
iib«>ut .‘L“. These instniiuents aiv designed to 
be portable and roinpaet, anti will utilize the 
synthetic wave films as Al<*serib«Hl, for the 
production of various types of music, surli 
ns produced by ordinary WAdl-known musi<'nl 
liistruineiits as the vhilln, the lliite, th<' clar- 
! inet, piccolo, etc,, and aluo mutixv the timhrr 
or tone of which has not been heard before! 

In such an orchestra, the individual in¬ 
struments will, at sporifiA‘d intervals, play 
with detliiite qualities. \VhoQ it is required 
that the quality he changed, the individual 
liistruineiits themselves will take on, selec¬ 
tively, an entirely new and different tone. 

The tonal effects, such as the tremolo, 
which produces a rutdd or slow fiiittering 
reiteration of the tones, the dimini.shing or 
“fading away” of the tones after the per- 
formiT’s fingers have loft the kt^vs, the volnni*' 
control, and the efF<*cts produced by the 
manner of key attack, are all controlled and 
varied hy the individual touch of the artist. 
That is to say, the player must be an artist, 
since, in any symphonic music, the many in¬ 
tricacies of music modulation must be com¬ 
pletely understood by each participant. 

A New Musical Technique 

The eleclronle organs permit of the finest 
musical control and expression, due to thos^* 
devices which change the musical effects ns 
well as to the many qualities which can be 
had from tlic quality masks. 

Each instrument has it.s own mitput wiring, 
and ill an orehestra composeti of electronic 
organs, there is cunne4qioii to a eoninion line 

whi<li ..Is a <‘»‘ntiali/.4'd mixer, The or- 

eln-stra l(*n<hT will liavi* eoiiirol over the out¬ 
put of all the iiistniiiieiits hy means of regn- 
laiiiig the mixer, so that tin* tones are tiiixe^l 
ninl Jilt4*red if necessary before entering the 
line h'cdlng tin* loinlspeakei- syshiii. 

For the purpose of “silent praeti<'e,** each 
artist will he supplied with ear|dioiies. so 
tliat he Is tin* only per.*5on who is aide to 
hear the output of his own iiistninnmt. at 
times when he doi*s not wish tti disturb oiln^rs. 

Fig. D 

Figure D shows how sound waves niv .ana- 
lyzetl. synthesized, ami prepared for Isdiig 
photogra]die«] mi pitch ainl iinality liltiis for 
the eleclnuile tirgaii. Wave fmiiis are stinliod 
under a nucroseo]»e, .sorted and settM'ted. and 
<lrawn up in graidis for synthesis, 'Tin* final 
drawings id the wave patterns, which are to 
be ntilizeil in the organ, are iihtallied only 
after all corrections, additimis. and altera¬ 
tions have been ma^le. In the backgnminl of 
I lie photograph can be seen a tdate of wave- 
bearing earns into whose periplierh-s the 
wave forms are cut in preparation for pla-e- 
meut in the universal Eremceff recorder. 
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ALL-WAVE ANTENNAS 

iConthiued from pat/e H5) 
lii^h-qiiality rcnnnir), 'I', iis shown in U. 

In It is shown the <-oini)U*te kit of 

coniponeiits that roniprisi^ tlu* systom slu»wii 
In :IA, 118 follows: lo t ransi)osltion 

hlorks fsnmripMt for an \H ft. trnnsinission 
lino* ; S strain insulators; I ‘•niilvrrsnr’ all- 
wave euuplin^ unit ; inO ft. Xo. is strainhsl 
win-: ainl. oU ft. No. 14 siramhsl win*, ’riio 
No. IK wlro is nsr<| for tin; lead-in. The No. 
14 wire Is used for llie hori%ontal dipoles, 
for very short wavelen;^ths. However, several 
h'li^dhs of this wln» Wil) he re«|nired if the 
tnaniifaetnrei’s nMoniiiieiidatlon is to he fol- 
lowe<l for an all-wave antenna: the total 
liori/ontal leiii:tli then vvinild Im* lod ft. 

Ins., (allowln;; for the eeittral .strain insu- 
latori. or 7K ft. per seetioii, X. 

Itun the horizontal wires northwest an<l 
soiitlienst. Transndssioii-llne tenuinals I and 
2 may he eonneeted to the *‘.\ut.“ and ‘UJnd.*’ 
posts of most radio sets, after reniovln;: the 
ground wire in order to maintain halatieed 
<r{>eration of the antentia and lead-itt systeitt. 

If laek (d a jrronnd eoiineetion results in 
rireuit oseillatltiti or iitereased hum it will 
Ik* TUMM'ssar.v to use a eouplln;: or impedanee- 
niat<-hiTm traitsfornier. it Is recommended 
that a manufactured unit he used: however, 
iit itA const nu t ion data is ftirnished for 

the experimenter. 

Still mud her. hut lews liesirnlde metiuwl of 
conneititii^ tlte tnittsiuission line lo the radio 
set utilizes two 400 oltiii. I W. resistors, 
dne eoniu*ets In series whit tlie transmission- 
line coniieetion to the “Aitt.*’ post of tlte 
radio set, and the other eounecis in series 
with the transmission-liiu* h‘ad to the ^Vhid.’' 
ptist : the ground wire may llien lie e«uinectcd 
to the *‘(:iul.” post of tile radio set. 

Lightning Arresters 

It Is advisnide to nso a li;:htnin;: arrester 
with any type of anti'niia. TMiose desi^nied 
f(»r use whit It douhlet antenna are prmided 
with a center-tap wlii<’li Is to 1m* coanei*ted 
direetly to a tfoo<i outside jrround i if im>s- 
sihlei. tlte remainiirj two ends lieina con- 
neeted to the two tertniitals of the transmis¬ 
sion line, where tliey connect to the radio 
set or any coitpliit:; unit. 

*l*hls Tiiannei td connecting a <lonl>let-an- 
reiiiia liu'litiiin;; arrester unit is elearly shown 
in FI;:. ‘UL This li*-nire also il Inst rates tlte 
tiianner of eoitne<*tin;: a tumihtt' <'oupllii;: unit, 
for matehiim ilie iow-ini)MMljince U.F. trans- 
ndssioii line to tin* radii» set. as well as for 
several other purposes. 

Why a **tuitiihle’‘ couplin;: transformer? 
Well, here’s th«* story. 

The Tunable Coupling Transformer 

Any lixed coni>lln;: deviee Is a eomi>romiso, 
for. lite iiolse-rodiu lii;: properties of a traii.s- 
uiissioii line d«'pends upon nmiiitainitt;: it iti 
perfeet ejertideal Imlauee. and aroiindiu*.: one 
end of the secondary, as sliowii in 1*1;?. 

U'tids to niihahinci* it. 

’riu* variahle condenser. (\ in tlu* <'oupHn;: 
unit llhisfrated in I’i^, dll. however, eoiisii- 
riites part of the traTismissioii line ami tlius 
enahles the opmator lo k«‘ei> Hu‘ line in 
|Mrfe<t ha la Iter. Ipsult : ludsi- piek-np may 
he eompiiUely l>alniu‘ed out at all times. This 
hahiiu-e. or niateldn;: of one side of the 
irmisndssion liiu* with tlte other may i>e se- 
cnretl at any time, rej^ardless of tlie coiipliti;: 
l»i*iweeu tlte iratisniission line and the radio 
set as sei ni ed l»v adinstnient of tlte set I in;: 
of cidl L. 

Hreater selectivlty, wiiliont loss of sen.si- 
tivily, is olMaiii»*d hy iorrectly adjust in;: the 
position id tlie conplln;: coil, 1.*, A metal 
sidehl can eiiclo-se tile entire tniialde coupling 
atih. ineindiu;: tlte li'jlitnia;: arresters sliown 
in the ll;:iire. 

Tile jidvanta;:e of tin* tuitnide coupler Is 
more apparent at ilie shorter waveletiu'llis 
where It Is most elhclent. 'l‘!ie loss which 
it oi easloiis on tiie lifoadeast wa\‘elcni:tlis may 
he <‘onipetisated hy tnrnin;: up the volume 
rr>nfi-ol on the radio set. 

Willie it will iisnally lie most eonvenlent 
and desiralile to terminate tlte nctnal traiis- 
positioii title onfshle <d the Imlldiiis gener¬ 
al l.v at a window very elose to the reeeiver— 
tlnoe is no reason wii.v the transposed leads 
ejiallot be conriatied wltliin the house. While 


the limli-fre<|uenry current caridcd i»y the 
transndssioii line is not in a form wliicli can 
be ell'eclively radiat(*<l, and losses occasioiu‘d 
by nearby olijeets are less serious than those 
which would result in tlie case of an ordinary 
lead-in, it is desirable to take the usual 
precjiiitioii.s. 

That is. kei‘p the lea<l-in as far as possible 
from parallel tlat metal surfaces such as 
gutters, etc. It can he braced wlien- iu*ces- 
sary hy well-hisnlated ;:iiys or .staiid-olT in- 
snlntors. d'his is not so importaiii. however, 
as with an ordinary lead-in, as swin;:iii;: of | 
the transmission line will have a ne;ili;:ihle 
elTeet on tiiTiiii;:. llisiile tlie hulhliit^' then* 
is no reason wliy the transposed leacl caniiol 
he tint lint a;:ai!isi the wall for short di.s- 
tanc4*s. providin;: it is not near steel ;:inhTs, 
etc. 

All-Wave, “Transposition-Cable” 

(4i Hmiblet Witli TranspositIon * t'ahle 
Leatl-iii and No Itiipetlamc-Maiiliin;: T'laits- 
fiUiiier. .Mtlioimh the transposed lead-ili 
ntili/ln;: special ceramic iransposiiIon Idoiks, 
a.s ^Icserihed in conncetlon wiili I*ii:. :i.\, is a 
’’swell*’ proposition f«ir the chap who can't 
sle«‘p itniess In* has “the hest,*’ the atilenint 
set-lift shown in l-*i;:s. 4 and 1* is coiisid era lily 
h‘ss e.\])eTisi\i‘ and loniplicaled. aiul will liave 
greater ap{>eal t</ ’•yim ami nn‘.'’ 

Tin* all-wave antenna kii Illustrated In 
Fig. F in<‘or|H»ntt4's tlie fidlowiiig units: ap¬ 
proximately 4o ft. slraiideii No. IS a It ten mi > 
wire; ft. speelal twin-condnetor. gnin | 

ntldjer Covered “tnmspositioti-calde," the two | 
leails of wlili-h are twisted, or “transposed** 
every It ins.; :► !ii*gli-(inallTy eeraniic strain 
iiisniators: I staiid-ofT insnliitor; J nail-lt 
glazed iHue4*)ain knohs, and I tin glazed por- | 
e 4 *laiii leail-iit tithe. 

For those Servi<*e .Men who are always I 
ill a Inirry, tlie kit IHnstrated in Figs. 4 and 1 
C will have especially strong appeal, for it ' 
iitay 1 h‘ installed in a “jifl’.v.” T'lu* siand-off 
insniator slionld lie so ]>ositioTied that tlu* 
lead-ill, if swa.v**d l>y wind, will not nil* 
against tlte shle of tlte lioiise i*r tlie nnd. 
lleniovc about d ins. of tlte traiisposiiion- 
eahle gum nihher 4‘overnig and spread tlie , 
two coTidncioi's, eo!ine4‘liiig tlicm to tlte two 
s 4 *ciioiis of ilu’ iIiMihlei as sliown in Fig. 4. 
Wo Mtur t4) tape, lirst witli fiieilon tape and 
tlien witli nihlMT tape, the open jltlictnre of 
the iiihlv liifurcaiion. The wldi4' h-ad of I 
litis caliie Connects to tin* “.\nt.’* |»ost of tlu* j 
ra<lio S4*t, and tlie Idack lead to *‘Hiid.’*. 
aitliongit in some litstanccs it may Ii** advis- i 
able to revi'cse ilu'Se two conii»*ctions. 

It is especially interesting to note that an 
impc*danee-niat<'iiiiig transformer is not re- l 
cjiiired with tliis all-wave “tratisixisitloii-| 
ealdi*** type of transiMised K.F, tratismissimi 
line, yet, a gnuind may be eiuiiH*ete<l di- 
reitl.v t4» tlie “Had.** post tlie radio set. 

i:y n'soTiatiiig tlu* niiteiiTia for most c*rrec- 
tive n*r«*jHion of tlie siiorter wavch*tigtlts, [ 
generally “tlat** sensitivity Is obtiiineil. in , 
many iiistamc’S, ‘riiis is due to the increase 
in sensitivity, witli an iiu*rc*iisi* in wavelength , 
<yf tin* average radio set. 



"D EADRITE announces two new 
and better tube testers: the 
No. 421 , for the dealer’s counter— 
and the No. 422 , a portable unit for 
the service man . • • out in the field. 
These improved testers are character¬ 
ized by many unusual and outstand¬ 
ing features that give a new concep¬ 
tion of tube tester performance. They 
are so simply designed that anyone, 
without experience, can operate and 
understand them. 

These testers incorporate a iVz'* Triplett 
Precision Meter, which has a shaded two- 
color scale. It indicates in simple English 
that the condition of the tube is either 
"good” or "poor.” No longer need you 
reassure skeptical customers as to the worth 
of tubes that you are testing for them. 

A line voltage control A.C. meter is incor¬ 
porated. Cathode and grid shorts are also 
tested. A simple push button provides 
two-plate current readings for determining 
the worth and conductance of all types of 
new and old tubes. 

Your Jobber Can Supply You 


Adding An “Anti-Noise” Lead-In to the ‘ 
Inverted-L Antenna 

(.Il liiv«*rto4l-L iir 'I'-T'ypo, Willi Trans- 
1>osit ioTi'i'iihlr 1 .«‘ihI-1ti ami No Imiimlnnc'o- 
Mii 1 4‘li i iig 'rra nsfiu*iiu*r. 

For tlu* t4*clinirijiii who wonhl Uko to iisv 
tlu* inv«*fto4l‘L tyt>«* antoinia illsmssoil in i-uii- 
iiortion with Fig. li. or its nMiipaiiioii. tlu* 
T-typo, but who van not ipiiti* make the grade 
lH*4-anse of vxeessivo loeal-iiiterfori'iu-v piek-tlp 
Iiy lite lead-in portion of tiie aiit4‘niia s.vs!4*!n, 
the artangoni4*nt shown In Fig. o i.s ie4*om- 
ineiui4*4l. 

This 4l4*sign ttiiliz4»s tlu* ‘’transpcisition- 
eiiblc*’ meiiti4»ne4l in e4>nne4-tion with Fi;r. 4. 
lint 4l4H*s so in a somewhat itoV4*l niainu*r, 
tine 4>f tlu* tw4> 4-4nulii4‘t4n's in tlu* 4*al>lr is 
e4niiu*4‘te4| eiilu'i* t4» tlu* etui of ilu* invfrt4*4l-L 
whi4h p4dnts in the iliiceiion front whieh it 
is 4h*sir4*d t4) r'*<-4‘ivv most stations, oi* to thi* 
(•filter id tiu* T-type antenna, as slu>wn. The 
iiniiS4‘4i enil. am] also the open Jntu-tnre 4if tlu* 
two )4*a4ls slumld In* well i}ip(*4l. The reinalii- 
ing two ends eonneet t4> the ra4li4) si*t and 
its g 1*4)11 lid eonnei tion : reV4*rs<* tlu* two traiis- 
positifm-cnbh* 4*oiineetions t‘> the set tof tle- 
t4‘rmine whleli is b4*st. 

This "anti-noise li*jul-in** may lie run frinii 
the flat-top, down the side of the hiiilding. 


. • . with the No. 421 (counter tester) at 
the dealer^s net price of ^24.00—and with 
the No. 422 (portable tester), at the dealer’s 
net price of ^23.50. These testers come in 
a beautiful quarter-sawed oak case. 

Readrite Meter Works 

121 Call.,. ««•. Bluflton. Ohio 


SEND COUPON FOR FACTS! 


I READRITE METER WORKS, 

I 121 College Ave., Btuffton. Ohio. 

I fienllcmen: r 

I Send me a catalog on Keadrlte Tube Testers, and 
I your complete Hue of radio serrlclng equipment. 

I 

I Name . 


I 

I Address 
j City.,., 


I 
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If You Do Public Address Work 



and have not 
yet ordered a 
Wright - De- 
Coster P, A. 20, 
you ore not tak¬ 
ing advantage of the most 
adaptable money-making unit it is possible to have. 


WRIGHT- 
DE COSTER 
P.A. 20 


The unit housing is detachable from the horn and can be 
easily removed without the use of any tools. In this 
manner it can be used for indoor installation where gen¬ 
eral sound coverage is desired. 

Write for literature and general information concerning 
the P.A. 20. 

Wright-DeCoster, Inc. 

2251 University Avenue St* Paul, Minn. 

# 

Export Dept. M. Simons & Son Co., 25 Warren St., New York 

Cable Address: Simontrice, New York 

Also see page fl5 


For Sound Cars . . . . 

the 608 -E Amplifier 


INEXPENSIVE 



OPERATES 
FROM YOUR 
CAR BATTERY 


• High Gain ... •No B-Batteries .. . 

• Quality Performance . . • No Vibrators ... 

Write for Circular 

UNITED SOUND ENGINEERING COMPANY 

Manufacturers of Specialized Sound Equipment 

2233 University Avenue St. Paul, Minnesota 



O A’V 


Q H I U * 


Amplify Telechime—o real opportunity. 
Write tor our special offer to rodio men. 
Generol Kontrolor Co.^ Inc- 


BE SURE TO READ THE AN- 
NOUNCEMENT ABOUT THE NEW 
1935 OFFICIAL RADIO SERVICE 
MANUAL WHICH APPEARS ON 
PAGE 68 OF THIS ISSUE. 


ripht tbroiijrh nn aroa of ptronj; man-made 
Interferenrr. and C4Uitiniio on to a rndio s<‘t 
4(H> or .’oo 11 . awiiy. if inTossary, witli <*Xfrl- 
lent prtirimuy as regards maintaining good 
signal strength and a high signai-to-iioiso 
ratio. 

A Combination Inverted-L and Anti- 
Noise Doublet Antenna System 
(C) iNmIdot Witli T\vist<*d-Pair Lond-In 
and Uioadrast — Short - Wavo Cliango - Ovor 
Switt-h. Tor host all-around radio roooiiilon 
on short wavrs as \vrl| as long, iind«*r avoragi* 
conditions in a distrirt that is imt to<» idiMiti- 
fnlly siipidiril wiih skysi-rapi rs and statii*- 
prodiic’ing iiiaohiiM'ry. tlio sta inlaid siiiglo- 
wiro antonna, rurn-otly inst;Tllo<l, will give 
an oxcolloiil at'ornint of itsolt\ ns proviouslj 
stntod. 

Tlio aorlal projiiT, oxrhisivo of li‘iid-in, is 
tuned so that it resjionds to tin* froi|in‘tn*y 
I ranges in wliirli iiiaximinn si-iisitivity is di - 
sired. For short-wave n»<‘e)dion this tiappens 
to be tile 1*.' and T?i nieti*r ranges, A length 
of exactly ft. fm* ^•a^ll li*g of tlie antenna 
gives tin* eorreet tuning eflfeet. 

Preventing “Noise Pick-up” 

When interfei-eiiei* is not extreme, traiis- 
position-eahh* may he used. Or, ‘‘in a pinrli,*' 
ordinary twisted lamp eord may he used for 
the lead-in. However, where the interf«'rein>«> 
is very great. armore<t-eahle liX win> slionld 
he used, ('aides of this type have ln-en run 
for distan«*es ii]i to .’no ft., with praetieally 
no reilneiiini in signal strength — htf mtual 
compariHou, 

It is e.\tr4*mely important, in most In¬ 
stances, to insnhite the arinon‘d eahle for tlie 
length of Its run so that it ennnoi grnnnd, 
l>ut reinaln.< “tloating.“ or uiieonne^teil t<i 
either lead or tlie ground. 

If e.xeessive interferen<*e piek-np is still 
noted, it is proliahle that the Hat-top ))ortion 
of the antenna is to hhnne. ('onsi-cpu'iuly. 
it may he necessary to place tin* antenna on 
another hnlhllng In onler to take it otit of 
the zone of liiterferenee. running only tin* 
shiehled lead-in through this nn-a. 

A switch is .shown in Fig. 0 to permit the 
set mviier to select either a «huihl**t antenna 
and transposed leinl-in arrangement, fm* mdse- 
free, direetive, resonant r«»ri*i>r ion of short 
wavelengths, or a tyin‘-T antenna ami 
ground, slngle-eondnetor < 4‘qn I valent) lead-lii. 
for sonii-din'etlv4‘ and elliel<*nt rf»i‘epiion of 
tiniadeast wavelengths. 

In g<*neral. a shii'ldcfl lead-in or a trans- 
niission line lead-in with tninsfoTiin*rs or 
coils at eillii-r 4‘nd will inf«‘rfrre with the 
short-wave signal reaidling the roiM*lv4-r. 

Versatile Antenna Connections 

( 7 ) Composite Marconi and IHwtz .\n- 
tenna, Contiiining the t4*ndeney to simplify 
and eoiiihine cimstniction elenu*iits. tin* 
m4>dern all-wave ra«U44 srt mnv lm*or|mrati*s 
an Input terminal hoanl that fHnnits the 
use of tlie following antenna nrr;?ng4'nient : 
(a) long inV4*rted-Ii ant4*nii!i ; <h> short ainl 
long in verted-I. antennas, and : (c) long and 
dtiiihlet antennas. rnrtheniifire, tin* wav 4 >- 
lerigth range-changing switch (in tin* Stroin- 
herg-(^irlson Moilel r4*e4dv4'r and .Mothd 
(►!> S4*le4*t4>r [4 tube, s4df-pow<*n‘<l e«mV4*rterl 
within the set) antomatli-ally eimios-ts the 
correct antenna into ^irenlt. ns shown in 
Fig. 7, 

(A> Wlieii one nntf’iina is used for all 
four ranges. A and Al» are connected to¬ 
gether ainl to the antenna, while <;i> and (1 
are eonneet«»d together ami to the groninl. 

(H) Wln-n a long antenna is ns4*d for tlic 
A and 11 tiiiiing ranges and a short ant<'nna 
is used for the C and I) ranges, the long 
antenna is e<mnected to .V, the short antenna 
is 4‘onne<*tod to .\|), while Cl) aTHl il are 
4’onneet4*d tog4*ther and to the groninl. 

((') When a n*gular nnt4'nna Is ns4*«l for 
ranges A an<l H and a dmihlet or othi*r 
antenna with transpo.ssed lead-in is ns4*d for 
the C and I) ranges, the n*gular antenna is 
eonneeteil to A. tlie groninl to C ainl the 
two lemls of tin* transpos<-d lead-in are euii- 
in*eted to AD a ml CD. 

When two antennas are instalh'd as de- 
serilied above, the operation of the range 
swlteli nntoiiintienlly connects the pr 4 iper 
antenna for the d«*sired range. This is a new 
f4*atnre wliieh insures the use of the best 
antenna at all times wltlnmt tliougUt or 
effort on the part of the user. 
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B:? a proper switi'lilnu nrraiitfonient a 
doTililot of siiitjihlp size inn he used tii tlio 
latter <ase for both i>iirposes. When tised 
as the reunlnr antenna for the A atn! U 
tnniiii; raTi;res. tlie t^’o li*ads of tlie traQS-* 
posed lead-in are ef^niieeted together. 

The Effect of Different Antenna 
Lengths 

The chart shown as Fig. gives an Imli- 
cation i»f the relation of the eflfeet of antenna 
length on short-wave rereption. The lower 
liorlzoTital axis is marked in megacyrles 
while the up]»er shh* has the loeatlmis the 
Id. 111. 1 * 0 . :il and 4h meter hands lndicat(Ml 
(l»aiHls designated hy International agn*c- 
nieiit for short-wave hroadeasts, and where 
the majority <if tin* stations hroadrasting 
programs f(»r popular ♦‘TitertaiiiTiieiit are eon- 
centra ted. 

The vertical axis of tin* graph shows nn- 
tennii length in f«‘et. TlU‘ inishaded areas 
slii»w good antenna aetion for the lengths of 
antenna and fre<|neiiei«»s iiidieated. 'I*he light 
shaded areas represent fair antenna aethm 
and the heavy sliadeil areas poor action. 

As an example of the nse of the chart, 
stippose that we are interested for the moment 
in the lie meter hand only. To finil out what 
ntiteniia lengths emild he used we start along 
the 1- inegai’.vcle (llo meter) line ami go up¬ 
ward nntll we tind an iinslindeil area. i>olng 
tills we see Ihar niiteniia lengths hidweeii 22 
and 27.0 feet would give good resnlts, tJolng 
farther we see that hmgths between tiU and 
7S feot would also he good. tloitig to still 
longer lengths we see that lOd to 122 feet 
are tilso Indlcntetl hy nnsliad(*tl area. 

As this chart only applies to the type of 
antenna system in the Stromherg-i'arlson 
Model do receivi'r. we are interested in seeing 
what lengths of antenna will he most sutis- 
fact 4 »ry for the IP. 2."!. ::i and 4!) meter 

hands. Therefore, we will look for an un¬ 
shaded ar<*a that will iindinle a range of 
antenna lengths for these four han«ls. h roiii 
the large ntishadi‘d area at the hot tom of tlie 
ehart we see that a range of antenna lengths 
from about 2A fe«-t to about 2d fert will ho 
good for these four hands. r.o»»klng for longer 
antenna Imigtlis (which would lie more suit¬ 
able for broadcast re<*eptloii also) we «’on- 
chnh* that the best would he helwecii IdO 
and l(i."» feet. This range of lengths shows 
good rc(*(*ptlon on the 411 meter hand, fair on 
the 21 and 22 meter hamls ami fair to good 
on the IP meter hand. 

A study of this ehart will indieate that 
it is di'sirahie to have two antennas when 
best possible riM-eption is desired on hotli 
broadcast and short waves. In this case a 
switch wouhl he used to select the long 
antenna for the broadcast range and thi‘ slioif 
antenna for the short-wave range. It shonld 
ho horiic in mind, liowcviO’, that because an 
antenna 22 ft. long is Indicated as being 
poor on a wavelength of 2.1 meters, does not 
mean that it Is Inipossilde to nM-eive stations 
at this wavelength, indeed, it is often pos¬ 
sible to receive fonigii short-wave stations 
with a very short Inside antciina or hy even 
touching tiie antetma post of a sensitive re¬ 
ceiver with n linger and allowing the body 
that theto sc*rv.* as an antenna. It docs: 
noth-e. though, tliat the signal-to-noise ratio 
will .suffer and that leei-ptioii of very distant 
and low-powered short-wave stations will not 
' he iirohahle. 

In conclusion, we wish to extend our np- 
precintioii to the following orgaiiizatloirs for 
their cooperation In the preparation of this 
article: General Klectrlc t*o.. lU’A Vietor 
Co.. Inc.. Stroiaiierg-t'arlson Mfg, Co,. At¬ 
water Kent Mfg. Co,. Stewart-Warner Corp., 
Arthur 11. Chilco Kadlo & 

Television Corp. 

Tin* writer sincerely hopes that this pres¬ 
entation <Yt ftuts concoriilng new develop, 
nients ill all-wave antenna systems will tind 
aeeeptance as a useful supplement to the 
ratlu’F extensive amount of Ihrorff which is 
generally aval la hie. (“The Antenaplex Sys¬ 
tem.*' nAnio-Cii.\t'T Oct.. Nov. and l>ec. *21 ; 
‘•Solving the Problems of City Aerials/* “Dec. 
*2P: ••Uediicliig Noise with Short-Wave Col¬ 
lectors.** “Sept. *22; “Hediiclng Man-Made 
Interference.** and. “Nolsc-Keduclng Antenna 
Systems/' Jan. *22.) 


l‘lg. in part I, illustrates ilie new KPA 
donlde-douhlet all-wave antenna kit. In part 
M. figures A and C Illustrate respectively the 
“transposed load-ln" and “tvansiiositlon cable*' 
aII-wave antenna kits manufactured hy A, 
H. Lynch and Co. 


BOOK REVIEW 

ACTUAL TROUBLES IN COMMER¬ 
CIAL RADIO RECEIVERS, by Ber¬ 
tram M, Freed. Published by Service¬ 
men’s Publishing Co. Size 4x7 ins.. 
180 pgs. (plus 8 blank memo, pages). 
46 illustrations, paper covers. Price, 
$1.00. 

Written hif a practical Service Man (and the 
lirst corn tri hilt or, in 1020. to the Operating 
.Notes department of U.MUO-Cu.MT L /or prac- 
tli-al Service Men. .\nr.\i. Ti;oi m.i-:s i.\ 
Co.M.MKiu'i.M, U.\i>iO ItKi’KiVKUs points tlie lin¬ 
ger of expert experien<-e right at the probable 
source of trouble in more than oOo different 
sets of foremost radhi receiver manufacturers. 
The volimie has nothing to sell hut straight* 
froin-the-slioiihler fttrtu coiireming fanlt.v ra¬ 
tlin reetdver symptoms- the Hems are ar- 
rnngpti in nlpiuilieticul order for quick ref¬ 
erence. 


REAL LIFE 
REPRODUCTION 

(f’oa(mi/rd from imffv <''2) 

amplifier especial l.v const met t*d to rep rod nee 
very low frctpuuicles. This amplifier is at- 
tacited iti tile regular ratllo receiver tiirough 
an automatic eoiitnd tube, whieh acts, as 
meuthmetl before, ns an Invt'rtetl A.\’,4'. tiil»c. 
Tho.se who wish to try this new development 
will find all of the retpilred details, as fiir- 
iiishetl hy tin* designers for tin* ust* h.iig- 
llsh tubes, in the schema tie clrenlt, Fig. 2. 


A GERMAN SOUND-FILM 
PROJECTOR 

N A recent issue of U.nimowhlt M.\r,.\7.iNK 
a tlescriptitui of a new mm, sonnd-on- 
lilin home projector app«*ared. This pn»jector. 
wlileh Inclinled the actual projection appa¬ 
ratus. a sound rcpn^lmsu*. ami au aiiiplHier. 
all in om* case, ftdlowetl very closely the 
methods followefl hy American iiiamifactnr- 
ers ill the design of their 1 .vih*s of euuipiiieiit. 
In other words, the films are peiforateil on 
one edge oidy, the other edge of tin* film 
being used tir carry the siniiid track. The 
film is designed to run at a sjieed of 24 
frames per si*ei>ud. 

'I'lu! nppearanee of this unit is shown in 
Fig. K. The entire unit is operated from 
n siarnlanl line and is designed partiin- 

larly for use in siiiJiH roonis. Freipieiicles 
ni> to 2.nuo cycles an* rcei>rded on the nar¬ 
row film whieh siipidles satisfactory quality 
where small aniplilication is needed. 


A TRIPLE-BAND RECEIVER 

B ROAlu‘.\S'nN<J in Ihirope is sent on 2 
separate wave hands known as long 
waves, intermediate waves, and short waves 
(this corresi>onds to oiir long, hnaulcast, ami 
short wavesK In onh-r to eiuuhliie in one 
eahinet a n*<*eiv«*r that will eover all thr«*e 
of these wave hands, without liiniiing the 
efficiency of any fine hand, u new n*eeiver 
has just been liitnwlueed on the Fugllsh mar¬ 
ket. The <*ahiTiet in which this set is housed 
will he seen In Fig. F. It will he noticed 
that there are 2 dials on the slanted sections 
of tlie cabinet. Kiich of these 2 dials covers 
one wave hand, and indlvl<lual input circuits 
for each wave hand feed into a eommon I.F. 
amplifier, seeoiicl-deteetor and A.F, amplifier. 
The reeeiver itS4*lf Is a superheterodyne, using 
an Intermediate frequency of 472 ke. It also 
has connectlums for an electric phonograph 
pickup. 


BE AN 

AUTO-RADIO 
SPECIALIST! 



TAIli OF CONTINTS 


OCMIAi iMOMtlMM S-7 

twnAUAftOM 

Aw<om«bit* Or*vndl( •-• 

Ant«nn« 1n»taltoli«n 10-14 

C«ntHvc*i*n 10-14 

Iwnning ■•Ofd ond Un4«r-Cal tJ 

Awlamobil* Anivnna Egwipm*nt 14 

NntMtiMci $u»M4uiOM . tS-33 

Stavta H«Nn> 

■y •# *•<•»¥•»» 01*4 Co« J4-J7 

1. F. fooli Frogwoftdo* 

Miiuuiwiisnn iMfOioAflOO . . 

TwMl 


New Sylvdnia Auto-Rodlo Book contains volu- 
oble information used by radio engineers in 
their everyday work. Short cuts on difficult 
installations, handy reference data on R.M.A. 
Resistor Color-Code, what to do after stand¬ 
ard suppression methods foil to eliminate 
ignition interference, etc. 


Send for your free copy. It will help to put 
you in on the ground floor of the fast-growing 
outo-rodio industry ... a business that Syl- 
vonio engineers, themselves, actively od- 
vonced with their development of the 6.3 
volt tube! HYGRADE SYLVANIA COR¬ 
PORATION. 


Makers of Factories 

SYLVANIA TUBES EMPORIUM. PA. 

HYGRADE LAMPS ST. MARY’S, PA. 

ELECTRONIC DEVICES URa SALEM. MASS. 
©U. S. Corp.. 1931 . CLIFTON. N. J. 



HYGRADE SYLVANIA CORPORATION 
Emporium. Pa. 

Plrase send free, without ohilgation, your new service 
book ''.\uio-lUdlo InaiaUatlon and Servicing.'* 
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POWERFUL' 

?o 


|a 6 VOLT 

MOBILE 

R A. SYSTEM 



The only powerful 
single unit compact 
Mobile Sound System 
built today. Operates 
entirely from any 6 
Volt storage battery. 
Has phono and mike 
provision, with 6 Volt 
two.speed phono motor 
built in. Write for 
FREE description and 
price. 


COMPACT 

PORTABLE 

I 6 VOLT 
OPERATION 
BUILT-IN 
PHONO 

mikeInputI 


ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. D* 
Chicago, IIL 

Send me FREE the followingt 
n Mobile Sound Literature. 

□ 1934 Spring and Summer Catalog. 

Ncmt __ _ _ 

Addteff .__ _ 

City- _ 


. 5/tffe_ 


Allied (Radio 








Amiirritc Afodel AV, Easiest way to 
irnpixivv any piihlie addr^'KS avst^m. 
Remarkable life • like. Flat response 
over entire audible rani^'e. Directional 
quality eliminates acoustical feed buck. 
Write for Buttetin AV, 

i:«.a iSfk 





Pmfessional in qiialitv. Life - likc_ 
{'special diaphrii;;tn stretched so Ibat 
le-niiant pofnt i" far abtnt audible 
range. Write for Bulletin C. 


NE.W 


Assembled, list price $10.00 
Kit. SH.OO 


--- 

t| ^ *‘**rb*s of Aniperites. Automatic 

' i // regulatcB filament h of tulK*s. 

\\l! Kriabies 2 volt set to operate on air cell, 

W Btoru;re butterv, dry cell. etc. Write 
for Bulletin 





OPERATING NOTES 

M'untimn'tl fi‘ofn iinyc l*di 

is of tniusfoniier-roiipletl pusii.puU typo. We 
could nut blann* eoupUng condensers as there 
me noiP- in this mo<lcl \Vr iii,.»i slnniiiii;: 
a tb-.i'iiie;;. resistor from one side of ilir 
sect>ii<lm\v to tr roll lid, as shown in Kig, and 
away went Mr. Histortiou. thereby saving; 
the priie of a new in|uu ininsforineV, wlih h. 
in these models, are very expensive due to 
the special type used. 


MAJESTIC 230 

N O pop.** was the euniidaliil on this model. 

Only the locals wen* rer-eived. A cheek* 
up proved all voltajres eerri’et. so, eonsiilting 
a seliehuitie w<' toiind a ot >0 ohm lysistor (not 
ordinarily visiblei in tin- ^M-id iireuii of tlie 
24 detei-ior ttihe eonneeted from mid to 
ground as shown in Fig. 4. As this is lo¬ 
cated inside the coil shiehl, alongside the eoil 
itnelf. the shield imist be removed before the 
resistor can be eheckeil. 'This unit is a 1/10- 
\V. resistor, which we foiiml to he open. 
Note that replacement .should be made with 
a ^-W*. unit whereupon the set will perform 
“lietter as new.’* 


CROSLEY 40S WITH DYNACONE 

D lS'r()Rl‘lox/’ again was the <*omplalnt, 
and when we cheeked the set we found 
the Morshon condenser to he boiling e.xees- 
sively. We natlinilly trie<l new Mershon 
condensers, but without success in correcting 
the faulty operation. We then tried all other 
methods of distortion cure known to ns—but 
all to no avail. l*!ien a happy thought—we 
tried a new spe-aker. .Away went distortion, 
and at the .same tlnn', the eon<len8er sizzling. 
The troiihle was in the speaker tiidd. which 
would cheek |M*rfectly with the <dimineter hut 
in o|)eratioii would increase resistance and 
cause the symptmns mentioned. Rcqilacing 
the field solved the prohlein. 

R.muo L.\U0U.\T0UIKR, 
Ottawa, Ont.. Can. 

• 

A MOBILE P.A. 
SYSTEM 

(Cotifinunl potn inith 11*2) 

t^T) of the eahinet near the phomigrapli iii«t- 
tor. AH plugs are pohiriziMl for fool-proof 
installation and operation. 'Two IA In.. i\ V. 
dynninic speakers of rxeeptionally sturdy i*on. 

I sinictlon, and 4M|iiipprd with 12 ft. eonis ter* 
i niinating in jdiigs. ar«’ furnished with the 
iiistanation. nigged 2 bini«ui «-arbon riii- 
I erophone, 1-1 in. hnTMiiiet siaml. and lio ft. 
c'onneeting c-ord and plug nr*- also siipplle*] 
with the <'«|ui|imeiit. 

The New Class B 6 V. Amplifier 
The 0 V. atnpliliiT im^irporaie^l in this 
S40ind s.vstem is of the « lass \\ ty\n\ with an 
output eoiiservjitiv4‘ly rat*d at 2U W. A sin¬ 
gle 11 » tuhe Is used as a voltag4* aiii|*lili 4 'r. 
f4-edlng iiit<i a pair of 7ds in piisli-inill as 
drivers. These, in tarn, feed into ih« tiiial 
stage which consists of four 7'.*s in parallel 
piish-jHisli «ir 4dass Ik 'rin s«- tubes are n-a^lily 
aeee.ssihle throngli a lemoviibb*. veiitilat^'il 
panel at tin* r^-ar of the eabiimt. 

I he input Is arranges] foi* niierophom* :in 4 l 
phonograph, with a :: position swiiili in tin; 
renter of tin* control panel \it switch the in¬ 
put from *‘plioiio to “tiiike.** or ’ on’.*’ Tlie 
\oltinie cotitr^d, left'haiHl kiPdi, i.'j eoiiuei't^'d 
ill the eoiitnd-grid 4ir«uit i4f the voltage 
aniplilior tiihe in such a manner that hass 
is not n<e4-rjiuat4‘<l. The ilglit dia nd knob 
controls nil^ rophone eurrtmt whieli is sup- 
tdied hy the aniplilier from the t; V. input. 

.\ single “on-oft"* switeli. \vhi< li lias phieed 
above it a ruby luilPs-eye <-oiit!*fils tlie cut In* 
flower supply. 'rii«‘ oiitpiH tap is set at 4 
ohms for parallel operation of two .s ohm 
Voice coils, wTih'li is th<' «*orrert iiiipe<lan<* 4 > 
of the speak4*rs suppIiiNl. An additional tap 
is also (irovidetl at ^dinis f«ir the parallel 
operation of 2 tlynaniie units (horn type) 
\vhi<*li may bo iise<l if desired. 

A eomplete high-Volt age power supply de- 
livering 2riO V. of tilter**d li.F. to tin- pl.ites 
of tbc tubes, is built in as an integral jiart 


of the unit. riiis power .supply Ciuisisis of 
by the ■•oinoiV*' swiieli on the front fiauel. 
a. iinu oi •genern 111 r whieli tipi-rate.s (lire 4 'tly 
fnim tlu* 0 V. source and w hich is euui rolled 
It has been caiernlly desigin-il and built fur 
triuible-frei-, eon I him ms service. The bear* 
ings are of the "oil-loss" tyfu-. dim inn ting a 
possible S4mree of trouble. The tiller iinh 
4-mj)lo.\ rd is const meted with a large margin 
ol safety aiu] is <-iitirel.v mh-tpiate In «le* 
sign, luviiig 40 mf. for lilter eoinleiisers. 

*J‘lie photiograidi. whieli is an iiio-gral juirt 
of the assrmldy. f.-aiure.s a lu-avv-diitv (i V 
motor designcil to play < itli.-r tiic 7S or 
!/.► i.ji.iii. r4-c«n*ds, ft is arranged with a 
sfMM'd-regulatiiig e<uilrol and a spwd-chaiigiiig 
lever. A .M'paraio -oii-otl * >\v\U'\i is citt- 
fdoyetl to eiii off i)io phuuograph iiioior when 
tin- niieroidiom- is used. A weighted lUni- 
table is furnished, togeilu'r with a *2 -'pi-ed 
piikiifi of e.veellnii quality. A liiaekiq is 
provided for anchoring tlio fdekup wlnm it 
is not ill use. 

Methods of Mounting Speakers 

As oiitliiH'il abov<’, 2 slurtly, M in. d V. 
dynanih- spi-akcrs are siififdietl with the sy.s- 
teiii. Tor iinddle oiieratioii. they may l>e 
mounted in tin- rear wiinhiws of a ear. and 
against suitable halHes, or they may he lion.'.ed 
III a trunk earricil at the rear of the i-ar. 
All alierinitiv*- method of iiistallarioii is to 
imatiit ihe speakers In atirai-livi*. wt-ll-baflled 
<uses which iiia,v In- t-laiiiped t<» ilu' running 
bunr<ls of the «-at* or fast^'iied on the roof. 
I-or tnn*k use, the speakers may ho nioiitited 
directly on the sale panel.s of the triu k. or 
on lop of the truck, eiiifiloying siiilabb- hatllc 
horris f<n* directional effei-i. Alumimmi 
trumpets with dynande itiiii.'. may 1 h* ar¬ 
ranged for ninximiiiii eov«-rage hy ‘mountiiig 
a cluster of three fneing hirward, with a 
singh- lH»rn facing lo the rear, on top of 
the triiek. 

• 

A DE LUXE 4 TUBE 
SHORT-WAVE SET 

\ i 'oittiinirtl fntm Ifitfft Pl* 1 
tivity and s.-leerivity of an ordinary broadcast 
reifuver to siu-h an exu-iit that iludr eonihiued 
ofieration will actually i-qiial. and In sinae 
<-ases oitt-funforiii. many expmisive short-wave 
a ml albwavi- rci-eh ei s. 

•l‘he essential .. bi-twe.-ii this eon- 

V4'rter and rlu- 4-oiiveiiriomil tyjie is that it 
IM-ifonns thrrv important fniieliotis, all of 
which are pririie r(‘qiiisii«‘s for short-wave ri'- 
e4‘pti4»n on broa<h'ast re<*eiv«*rs. 

.\ brief revi« \v 4if tliese fiitn-riotis will t*le.qrlv 
indb-ate why sneli a de\ jce. ami not the hroa^i- 
<ast receiver is an inqMirtant faetor in the 
o\eiiin perf«n-mam«* of the eoiiibinatlon. 

'The lixed-t line I.K. stage ke.i einjdoved 

111 lids deluxe eoTiverter Is a feature of para- 
imuinl inififutaiiee for tlo- f.dlowing reas.mis: 
lirst. beeais<e it aihls an additional high-gaia 
slag(‘ to I la- n-eelving system ami therebv in- 
enases its overall seii.^itiv|ty : seetuHl. Iiet-ause 
<1 lixed-tniie stag*- eaii reaillly he 4 lesign<'<l for 
iiiaxiiiiiini aiupliticatioii ami more effeeiive suf»- 

pie>sioii Me.lertioiu of nii(lesiie<l ... fre- 

qitenejes: and third. iHM-ansi- ila- nsj* 4 if a i»re- 

. ..'pat stag.- will «-nahIe tin- user 

to easily •‘r.-N.injite’* the Infmf eireidts of the 

""**'.*“ ... oatpiit of the converter (by 

til 11 1 tig Ila- liromh-a.st receiver for ‘‘peak** voi- 
niia- 1 . 

When mtiteheil re.sonanee is flnrs estah- 
M<hefl. itiaxiiiiniii tninttfer of energy takes 
plan- from tli4‘ 4onvert4-r to tlie receiver, and 
p.-rt4Mt ira.kitig 4»f tin- 4.s4-llhitor is assured 
for th4- .-t»tlr4* Serb's 4»f short-wave bands. 

Coil Changing Systems 
A few woiHls roganlhig the relative merits 
of swit4-hlng arraiigeim.iits and pliig-in coils 
might lait be 4Mit 4if place. 

The us4‘ 4»f |dng-in 4-4»iIs. although cotieed 4 *d 
t4» ho goo4l 4loslgn. is ia»t always the Im'sI 
ch44ice. First. lu'caiise snna- iini»rovised 
method for Indiling the e4.n is m'arly alw*ays 
used, siieli as a S4.eket an<l priiiig nrraiige* 
nieut. (It sliouhl he borne in miml that 
the tube socket contacts were primarily 4 I 4 - 
signed for use with tubes wdii<h are rardv 
w‘ilhdrawn from and Inserted into tlu-ir n*- 
spe4tlve sockets). ^ueb roeeptat'les la«k a 
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tiuinlM’r of iiiiporijiiu 4 'I»iira<'toristirs wliU-U 
a IT ii4*oosf<jiry for a jicrfiM't systoiii. 

IMutr-iii <olls arr a!s(^ usually unprutortiMl 

from iiKM-hanli'nl injury. Il bein^r. of courso, 
ktiowil that the hn mi lino o/ vj’fiosni coil 

\i'intliit(;ii inraritihlr in'ttOuft'fi o ilrtt'ioi**ntal 
rhoitoc <tf iutlui tonce by soiiu* slight shifting 
of tiie wln*s oi- acciiloiital abrasion. This 
may jrroaily liiii»air the lu'iformaino of «ny 
short-wave tlevite. 

Switcliin;? arraiipoments on the other liaml. 
althoujrh free from the evils associated with 
l»hiK-iu ceils, ami <‘Xtiemely I'oiiveiiieiit. are 

nev<*rtlu'less cliarai'terizeil by a iiuiiiber of 
losses tisually iulienmt in switi-h coat ads, 
siuh as noise, ohjeeiioiiable stra.v I'uiineit.v 
ipf the swiich ami its associateil wiriutf. as 
well as the -'(lead-mul'* elTects of unused 
turns or other eouidlui,' losses introdiuTil by 
"idle coils.*' 

Tuning Circuit Features 

The difficulty of tunin« in short-wave sta¬ 
tions has heiMi effectively I'liiniiia umI by »*are- 
fully co-ordinariiu; the capa<-iiatIve and in¬ 
ductive ndat iiuisliip of tlie lunluu system. 

In order to produce a Idvrb U.K. voltage 
in the eontrol-;:rid of the tirst-iletector a 
hi^di f. to f rati.) is emiibiycd. tliat is. a 
lar^e i mind a nee and small capacity are used 
in preference to a small iti<iiictance ami laive 
capaciiy. This favorable condition is liront^tit 
alemt by nsiic^ spacc-wppnnd coils ntlliziim 
solid, diaiiiel covered copp.-r wire to^rether 
witli a - traiig Idn mmf., tnninjr comlenser. 

In order to further iiierease the voltauo on 
the trrld of the tirst-detector tube, the input 
antenna •'loading'" is kept unnsually low. 

I.ooso inductivc conplin>r is used in prefer¬ 
ence to eapacitativc coupling: so as to elimi [ 
nate the introdnetiou of any capacltative 
losses in tile lirst-detector eontlol-^iinl cir- | 
cuit. 

I'our coils are nst‘d lo I'over tlie short-wave 
speetniiu in the following' su*ps: 
t'oil ’ A'* I^. to ‘in meters i 2l5.nuo io IbhlM kc.i 

foil ‘II ' 2S to <h» meters I m.Tlti to 4.n‘)T ki . i 

I'oil ••(*’* ,",7 to 1-in nidpTs to *J,;iun ke.> 

Coil *I>'‘ l-h to li'.H) inetei'st-,41''.) to l,n:H»kc.i 

It will he noted that each coil has an ap¬ 
proximate freipieiicy rati.) of ’J.'l. which pro- 
\ides for hroad se|)araiion of congested lunids 
so as to trn'atly simplify the process of tnu- 
iiiif as well as lli.' proldeiu <)f lu'curate osidl- 
lalor tracking over the entire tuniiiir rantre. 

The Circuit 

The circuit of this c.mv*Tier is shown In 
rijii. 1. It will he noted that it is tippre- 
chrbly different from ih.- n.suul run of cou- 
\crier cir<*iiits. particularly in i-espect to the 
use of a separate oseiilalor and tetrode lirsl- 
deted.pr, as w< ll as tin* Inclusion oi a hi;rli- 
>r:iin I.I'. sta^T. 

ibiod en;rin«criim priticiples were adhereU 
t.) when it was ileciilcd t.) tise two separate 
(iihcs for tlio coiiihiiu'il tirst-detector and 
lii;:li-fre«piet)c> oscillator, principally heean.s.* 
separating' the two fundlons provides for 
ir real or oscillator stahility. In nmst peiita- 
mid convener circuits teinployina one multi- 
purpose tnhe for freipicncy inversion and 


Replaces “B” Cells on 90% 
of 500,000 Auto Radio Sets 

Multi-Tap ”11“ supplies smooth, mdei. ronsiant “H'-' 
yirivr output \ultaKe for auti> and mol.ir boat radios, 
hiakes lliotn permanently i^.ilem* iJl\cs 9U V.. 135 
s IMO V., i)r ;;ju \v. at )jirtiKis taps on conneciln^ 
ll.ock >liOHn in lUusiratIun, 

The General full-wa\e Vit»riitor has i»er-8iaed contact ? 
h.-urlnif 111-)),' life. Vibrator aweinhly self-conialne-l 
and h. . e.l Ir lim-rt- lu.iti r non-maKneth rielal rase. 
No llnl.lllt) of iiHThanual Injurj- or springs coming 
out of adju>imerit 

Inner vibrator case floated and cnmplelely enclosed 
by sound absorbing i|«nige ruliber container althbi 
shielding metal case hrec fr.iii annojlng liiiu and 
It K. .llitiirtiat f^-s. uuliiit entirely filtered to eliminate 
Interfcreme and feed-back. 

All parts and wiring mminted seeiirely ilirect on 
rhassls. Housed in steel, cadmium-plated cabinet. Kaslly 
installed. 

ALWAYS READY 

With the Mull I-tap "M' there arc no dead “H" 
batteries I.| «orr> abii l ..hen turning p the radio- 
full voltage Is ahva>s there when turning the ra.tio 
switch 

Multi-tap for use with 12 V . ^4 V., or 32 V. 

D.C. isolated lighting plants may also be bad. 

SERVICE ENGINEERS—DISTRIBUTORS 
Thi. field i» now rip. tor big profit*. Lef* Go! 

WRITE TODAY FOR ALL DETAILS 

UENERtl TRANSFORMER CORP. 


504 S. THROOP ST. 


CHICAGO. ILL. 


(Trade Mark) 

"B'" POWER SUPPLY UNIT 

(Pat. Applied for) 

ONE MODEL 

(Tube or Tuboltss) 


Operates tnnn tl ■ U volt storage 
battery. bruins enlj 4 0 amperes 
at maximum output. 


PUBLIC ADDRESS 


Amplifier 


Quo*Speaker Unit-—Opened 


Complete—Nothing Else To Buy III 

A Real Portable Hl-Saln Amplifier System in Beoutifully Finished Leotherette Cases. 
PnUDI TTC heavy DUTY BROADCAST TYPE 2-BUTTON MICROPHONE 

UUIYIrLt I L and Satin nickel finished i2 pound floor stand. 

100 Feet heovy rubber coble, complete set of tubes or>d 2 heovy duty dynomic speokers. 
POWER OUTPUT 15 WAHS. BEAUTIFUL QUALITY 
Coreroge op to 6,000, indoors. USES 7 of the NEW TYPE TUBES 

Specially Designed for Orchestros and Solo Work. In Use by the Finest Orchestros. 

$ 129.70 

F.O.B. NEW YORK CITY. 25% With Order, Balance C.O.D* 

Send 3c for 1934 Catalogue 

RADIO AMPLIFIER LABORATORIES. 291 E. 137th Street. New Yoric City, N. Y. 


Fig. B 

Cha«$i$ view of 4 tube converter. 


NEW SHORT WAVE 
RECEIVERS IR KIT FORM 


U \ brings you the flru and .miy complete line of 
Short NViue Ilccelveri In all .if Hadlo! \--.i >«ir 
every re.iulremeiit may be flllpd. for the I ^ l .er-.a! 
Ma-cnt Line con>hls af n 1 tube hattcr.v oiMTalul 
^pt for hcglnner«: h -^-lube ballcrv set which per¬ 
forms like a ; > 3-1 ubc .4 f operated --f _lil|»g 
l»u<l s|»eak»T recei-tl-nil a 4-tube .\.fl 'et )>f extreme 

■ Liibllclty and amazing power; m ’i-Mlbe >el ftir the 

■ J)ed In the wonl” S.W. KnthnUast. .Ml sets 
edMiie In kli f.irm: are Ib'en-ed under lU \ end 
IlazellliH' iiafents and In.'irimrate even' tatcsl 1^4- 
liruvi iiient in tniil. $iil tubes, (tel onr new, free 
desTTiptIve literalure wtdeh pl-r' iotii..| le -let d'-. 
prhe* and dl.-etMinls uf the entire line Viliress 
bept (■ 84 


INSUlINF CORP. OF. AMI RICA 
PiAHh PLACE ptCWTOaK.M 


'The All'Electric 3 

SHORT WAVE RECEIVER 
Greatest value on the market. I'ses 6FT-1V tubes in 
ipeclal circuit as screen-grid regenerative detector. 

audio amplifier, 
rectifier and coni- 
plel* built'In power 
Operates 
directly from 110 

free 

from 

un heavy 
crackle finish 

guaran¬ 

teed. 

Kit assembled. $5.95 Wired and tested, extra. $1.25 
Tubes, extra. $1.80. 

EILEN RADIO LABORATORIES 

24 West 20lh St., Dept. RC, New York City 
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HOW TO BUILD, TEST 
AND REPAIR 
RADIO 
SETS 


Radio Construction 
Library 

Including Tel«vl»lon, Short-Wave Receivers and Aute 

Radios. 3 Volumes, Gv9—1177 pages, SCI illustrations. 

This prartlcal Library Includes: Pll.XCTlC.xL KADIO 
— The fimdainenlal principles of radio, presented In an 
uncJcrstandable manner. Illustrated with wurkliic dla- 
uratiis. I•R.\UTJ(:.\L B.ADIO CONSTKUCTION AXD 
KKR.\IH—.Metliods of locating tn>uble and reception 
faulls ,'nid innkJiig workmanlike repairs. Discusses mod¬ 
ern Short*\Vaie Kerchers and Installation of automobile 
radios fully, ll,\IUO KKt^KlVIM) TUllIvS— PrlndiPles 
underlying the rtperatlon of all varuuni tubes and their 


use In reception, remote control and precision measure- 
men 1 3. 

’ Helps you to understand modem type receiving sets— 
full of ronstnictlon data and practical kinks for the 
sxiierimenter—a training course for seirlce tuen. 


10 Days' Free Eiamlnatlon 
Easy Tarms 


McSRAW-HILL 


I 

I 

I 

I 

I 

I 

I 

I 

I 

L 


FREE EXAMINATION COUPON 


MtGRAW-HILL BOOK COMPANY. INC.. 

330 W. 42nd 8L, New Yirk. 

Ccnllrmen;—Rind ro. the new RAPIO CONSTBUC- 
TIO.N 1.II1RA11V, ill clinrf,, prepaid, for 10 dayl* 
Free Kiainlnatlon. If *,tlsf,rtory I will md tl.30 
In 10 durs. and 32.00 a month unlit 3~.50 baa baan 
paid. If not wanted 1 will return th, books. 


I 

I 

I 

I 

I 


Kime . I 

Home Address . | 

City and fttato. j 

Position . I 

Name of Company.RC*8-34 | 

-- ---1 



RADOIEK • CHICAGO 


RADOLEK CO.p 140 Canal Station, Chicago 
I am a Dealer Q; Serviceman Q 
I operate from Shop or Store Q; Home Q 

1 own the following Test Equipment . 

My training and experience is .. 

Name . ... , . ... 

Address .. . 

City .. state.. 


10 WATTS of 
RESISTOR 
PERFECTION 

Efficient—end low-priced! 

Wire - wound, vitreous - enarr^cled, 
and has non-corrosive Monel metal 
contacts and lugs. Same type in 
3 sizes. 3 ratings and 67 values. 
Write for New Cataloz 
1T5 Vu yioK Stn , Wu w Yorlu W.TT. 

EltECTRAB 


ntodiihilion or dctoctnri flic oscillnttn- otti- 
oieiiry (»f tltp tnho rapMIy diminlslios as the 
freiinom-irs inernise due to deerea.se of ea- 
pacitative f<‘.'let a nee itf the input clreidt. The 
emi>Io.vriietit itf a sejtarate trlttde oseillator 
and a si'parale tetrode miser (flrst-deteetor> 
provhles for an iimisinilly elReient ftirm of 
frotliieiiey inversion, in fnet eontiniions ainl 
depetidiihle rei-eption <‘jin he maintaineil on 
till' 14 meter and (approximatelj- Jo mega- 
eye les I ! 

For short-wave eoverage a higher I,F, is 
always preferahle in order to avoid intcr- 
loeking between the earrier freciuency and 
tlie oseillaior freijiiency. 'Phis eonverter em¬ 
ploys a rp4r> ke, I.F, for the following rea- 
stnis : lirst, heeanse it is the lowest freqneney 
l>orderIrig the hrejideast Iiand fthere is no 
danger of any liroadeast or pnliee call signal 
foreirrg Its way Into I.F. ampHtier and eans- 
iiig interfereneeI ; second, heeanse a more 
stable gain Is posslhlc at tills frequency than 
at any other hroadeast fre(junn<y ; tliini, bc- 
eanse n greater inter-elmniiid selectivity 
ke.l Is avjillahle at tins freqmmey as eom- 
pared with lo ke. seh'etivity at tlie ft) i] pus it e. 
or l.otMi ke. end of thi* hroadt'ast liaud. 

Power Supply System 

Tlie unit is completely solf-pewered. The 
siaiKliinl model operates from 110 V. 

I power llip's, and eppiisumes less than 2o W. 
Its operathni Iiowever is possilile also with 

or lln V. l».r.. or from V, alr<‘ells. as 
well as t> V. stpprage Imtt cries. 

Universal Antenna Provision 

A no tiler valnalple feature of great Impor- 
tanee In this converter Is the pri»visloii hpr 
use of any type of antenna, inelitding dimb* 
let, transniisslipii Hnu. stiiehlod systems and 
speeinl noi.se-redneing antP'iiiias. Fraotleally 
all former eoiivtTters have one side of tl/e 
anttmna coll grtpiinded. a eondlti<pii which 
necessitateii wiring alterations in order to 
use a doulplet antenna. Ilowevp^r, In tills de 
luxe eonvertp'r. the an ten an primury is iso¬ 
lated from the chassis hy bringing Ipotli end 
leads out to '2 iiisulutp'd binding posts, it PI 
and A third post. UI»:S. is eonneeted 

to the chassis. 

^VIle^ transmission lines tire used the line 
loads are eoiiiiet'ted to ilPl and it 1*2. A 
single'wire tintp-nTui is connected to it 1*1. 
wMiih- IIP2 is gnninded to Itril. If a special 
iioise'redneing antenna and Its eputpllng 
transhirmers are employed, the outjuit of the 
transformer may Ipc treated as a transmission 
line «pr single-wire jierini (di-pendiiig upon 
the best residts obtained by eiiinparative 
tests). 


CONVERTING OLD 
RECEIVERS 

{Continued from pat/c SP) 

eonp'ci'ning tliis tyjpc of tube, transformer 
coupling to till' *p(J A.]*', amplifier j>rodueed 
eonsitb'rably Ipetter results in iHPtli volume 
and tone (PV«‘r tlie higlily roeiPiiuiiended re¬ 
sistance eou]pIing, 

'Tlte finisited joI> finds the receiver, for 
some nnknown reason, quite a bit more sen- 
sitive than it was prior to tlie n'vain ping 
Operation. The opparmt selectivity suffers 
soniewliat as a result of the A.V.C action. 
However, the art not selectivity is found to 
be entirely satisfactory. 

.Mtppgetiicr, the results are such as to 
convince the writer that any reasonnlplv 
good receiver of 1 P 2 !>, or later vintage, can 
be v«*ry satisfaetoi-ily and ee«momh*ally re¬ 
vamped in this mnnm'r. However, t lie re is 
tpffcred merely as a g<pod starting point ft)r 
a bit of (wperlmentlng in capacities and re¬ 
sistances Ipcfore the In-st results arc oIp* 
tallied. Therefore, the diagram liercwith is 
oPTered merely as a gppod starting point for 
this work and not as cut aiul dried f^prmula 
wliieli will be efTeetlvo (ui any and all sets. 

And one [parting hint: be sure to shield 
the 2Aii tube and the control-grid lenil there¬ 
to, ns tills baby lias a strong tendenev to 
generate a lovely ] 2 U cycle Innn. 

.I.\.UKs II, Si.Kon 


A.V.C. IN WESTINGHOUSE WR77, 
RCA 80. 82. ETC. 

I H.WIO liad six el lasses to remcidel for 
A.V.t\ in the .above models. It seems that 
tin' enstoriiers wlio liiiiqpeii to (pwn this tylit* 
set usually know what radio performance 
means and they all gp*t tin'd pif having to 

get n]p constantly and turn the volume up 
Or ibpwii. and can Ipo sppid very easily on a 
reinodp'ling j« 3 b. Tlie procodnre, la conjunc¬ 
tion with Fig. 'I, Is a very simple one; first 
unsolder the wires from the second-detector 
socket, and tinui replace It with a G prong 
wafp'f-type soekp't. sobb'ring the filament 
wires onto tin* new socket : solder tlu' same 
plate wire luiek on tlie socket, but remove 

tile ,0b24-nif. condmiser that was connected 
from plate to cathode of tlie 27 tube, as 
this temis to cut down the higli-freqncncy 
resiionse of the set. Ne.xt. comieet the green 
wire that was the grid wire on the 27 

tube, to one of the diode plates. Solder a 

2 ,.pu(> (dim resistor from catlmde to ground, 
and yon can us<* the original bypass con¬ 
denser. but a .*1 tiif. elect roly lie gives a higher 
I pass-note viplnnie level. When the volniiie 
eontrol !s tnrnt'il off. cppunoet a .fp-nieg. re¬ 
sistor from the otiior diode [plate to ground, 
and sohler a 100 iiinif. condenser from this 
plate to the plate of the 24 last I.F. socket. 
Y<ni are now realty tip start on the coils Ipc-* 
ginning with tin' last I.F. coll; diseipiinect 
the grid return wire from ground and solder 
to one end <pf a . 2 'ineg. resistor; the otlier 
side of the resistor now goes to tlio cathode 
of the n.T tulpc : Ipypass tliis yellcpw wire (grid- 
return load) with a 100 to oOt) mmf. con¬ 
denser. Itemove tile .‘oo ohm resistcpr that 
U mounted under Hie dial (on a Itnkelite 
strip) ; also removi* ail its connecting wires 
and solder a .Oo-nieg.. *^-W. resistor in its 
place. Tonnect mie side of this resistor to 
the grid-return wire of the last I.F. coil, 
and tile otlier side of this resistor connects 
to one terniiiinl of a , 02 -nif. condenser; the 
other terminal of this condenser goes to the 
**lilgh'* side fpf tile new ..T-meg. volume con¬ 
trol wliieli can now lie mounted In place of 
the old one. (.Tust remove the wires from 
this old 1 ‘ontrol and solder Vpoth of them to 
the chassis). Hround tlic opposite side of 
the new volume control and run a wire 
from the arm of tile volume eontrol to the 
grid cap of the no tube. tUore a hole be¬ 
side tile soi-ket for this wire to go tlii'ougli 
the chassis). There is no cliange to he made 
In the second I.F. coil, but there Is a eliange 
to lie made In tlie first I.F. coil. Oipcn up 
this coil I>y removing the shield ami you 
will find that tlie grid-return of this I'oil i:i 
soldered to the chassis ; unsolder It and eon* 
iHM’t tile lead to the yellow wire tliat goes 
to one side <vf the secondary trimmer con¬ 
denser of this same coil. Now, remove the 
yellow grid-return wire and connect another 
wire from liere to one side of a .o meg., 14 ' 

. resistor; tlie oilier side of this resistor 
goes to tile diode [plate on tlie fpan tube that 
now has a condenser soldered to it (from 
diode plate to plate of tlie 24 tulpo). Solder 
a small-sl*/.e . 01 - to .n.'-nif. condenser inside 
tills coil from the grid-return to tlie gr«innd. 
or to the same place the grid-return wire 
was soldered originally. Now replace the 
slilcbl and let’s go to the first lE.l'*. coil on 
top of tlio chassis. 

Fnsolder the ground side of the antenna 
coil proper from the soldering lag and solder 
to the luare that holds tbe coil, 'riien re¬ 
move the ground wire from this terminal 
(the reliirn leads of both bandpass and K.F. 
grill windings now are all tliat connect to 
this liig), connect a . 01 - to .O.'p-mf. bypass 
condenser from this Iiig to gronnd. and aoi- 
dp'r a small .l-nmg.. Vj*\V. resistor to the 
same Iitg. Bore a small hole throngli the 
chassis near tliis coil and run n wire tlirougli 
tills hole from one side of the . 1 -mcg. re¬ 
sistor t(p tiie same side of the .fp-meg. resistor 
that ennneeta to the grid-return lead of the 
first I.F. coil. 

Now remove the wire that connects from 
the loial-ilistance switeli to tlie plate of the 
first-detectin'— and then diseiPiinect all ef the 
remaining wires from the local-distance 
switcli. if you want the set to operate with 
a phono’. pickup or. If the chassis is used 
in the eomlplnation, then on the terminal 
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strip on tlir imck of tho chassis yon make 
the following; rluiu^rcs : tcnnlnnl No. 1 ;:ocs to 
tlie ^'roiind side <if tlic 2,00t> olini resistor in 
the cathode circuit of the last 24 I.F. tiilM‘ 
(this will ;:ivc hetter results If ehanj:ed ta 
a value of Tuti ohms; there is no chancre other¬ 
wise on No. 11 terminal Nt>. 2—remove the 
wire fri»m ttoiuinal No. 2 and <*oiiiu‘ct a 
wire from here ti» the lii^h side of the vol¬ 
ume ctuitrt)! (now. when not iislii;: the phono, 
pickup do iu>t short terniiiials 1, 2 and •» to- 
p’ther as formerly, hut just use a single 
wire and connect from 1 tt» 3>, Terminal 
No. 3—no change; terminal No. 4—no 
change; terminal No. 5—remove all wires 
and leave open. Now on the com)filiation, 
disconnect the yellow with green traeer wire 
that goes from the ‘•mike** input trans¬ 
former terminal No. 4 to the switch ter¬ 
minal No. 4, give the set n good tune up 
and set is now ready for delivery. 

The set works Ixdtor with a .'»»*> tui)0 In 
the first It.F, and first l.F. sockets: nltluiugh 
it is possible to use the original tula's, try 
both and use your own jmlgment. 

II. L. Chaney 


A 2 TUBE S.-W. 
CONVERTER 

iCorttinued from patfC 00) 
cannot possibly time in short-wave stations 
(200 meters and below), naturally either a 
change in the design of the coils and oon- 
densers employed, or else an attachment or 
*’converter.” is necessary. 

2 Tube Converter 

The unit to ho doscrll>ed is a self-powored 
job, operating from 110 V. .\.r. or 1M\ It 
employs two tubes, namely a 0.\7 (composite 
first-detector and oscillator) and a 37 whose 
grid and plate are connected together (at the 
socket terminals> for linlf-wave rectification. 
The output of this tube is suitably filtered 
and employed for plate and screen-grid volt* 
ages necessary to the C.\7. 

Two plug-in coils are all that are necessary 
to cover the us»ful hands within 20<> to 
20 meters. Tho browm coil permits reception 
from 200 to 60 meters; the black coll, 60 to 
20 meters. 

All values of the various parts employed 
in this converter are indicated in the wiring 
diagram shown in Fig. I. The layout and 
location of each individual component is 
shown In Fig. A. 

Operation 

The following procedure should be em- 
ploj’cd in connecting and operating the con¬ 
verter : 

Disconnect the antenna w’ire from the 
binding post of the radio receiver and con¬ 
nect It to tho antenna (green wire) clip lead 
of the converter. 

Connect the set antenna (red) wire of the 
converter to the antenna post of the radio 
receiver, and set ground (bluet wire of tho 
converter to the ground post of radio receiver. 
Do not disconnect ground connection from 
radio receiver. 

After these connections have been made, 
uncoil the extension cord and plug it into a 
110 V, A.C, or P.C. outlet. 

Turn the right-hand switch to the “Rroad- 
cast” posilion. This disconnects the con¬ 
verter and connects the radicy receiver for 
regular broadcast reception. Turn <ui the 
radio rcc’clvcr and srt its tuning dial to 
approximately 1000 kc. or ;i00 meters, or as 
close to this point ns freedom from broadcast 
Interference will permit. 

Turn the right-hand swltiii to the “Short¬ 
wave” posit i(»n and the conviTter is ready 
for (lining In short-wave stations. 

If the converter is used with one of tiie 
ultra-small midget A.r.-D.r. receivers, the 
set gremnd wdre need not he eonnectod. 

In some ceases the local brondi*nst station 
may interfere with the reception of short 
waves. When this ociairs, n simple wave- 
trap consisting of an iiidiiclame that has 
20 turns of No. 20 D.r.t*. wire wound on a 
2 In. form, and shunted with a variable 
eoiidenst'r cvf from TOO to 1,200 mmf., should 
bo inserted in series with the antenna lend-ln. 
Simply rotate the dial of this tuning con¬ 
denser until a T>oint Is reached where the 
interference “fades” out. 


LATEST IN RADIO 

iConthiuvil from pot/c To) 

THE IC6 AND 76 TUBES (No. 517) 

T he ICO is an improved 2 V. filament type. 

r> grid electron-coupletl tube f«»r use as a 
combined oscillator and first-dctcctor. Tho 
ill tor-changing of the l.\6 wilh the* type 1(^6 
Is n'coinnieuded only in circuits wdiere the 
ballast lamp or filament series resistor can 
bo changed to accommodate the extra ,06-.\. 
filament drain rciiulred by the ICO. Tho 1C6 
Is dcslgneil cspcidally for all-wave battery 
receivers ami oprnites well up to 24 inega- 


rvclcK. Additional clinracterlstics 

are ns 

follows: 



Pinto V. 

135 

ISO 

Fil. V. 

2.0 

2.0 

<’.*G. V. (Grid (J) . 

—3,0 

-3.0 

SVG. V. ((irid (Jc)** . 

07.5 

07.5 ' 

.Anode-Grid V. (Grid Gn)... 

1.33 

180 

Osc.-Giid Ohms (Grid Go>... 

30.000 

r»o.o(M> 

Plate Mn. 

1.3 

1.5 


2.3 

2.0 

Anode-Grid Ma. 

2.0 

3.3 

Osc. Grid Ma. 

0.2 

0.2 

Total Fathodc Ma. 

0.5 

0.7 

Plate Resist., mega. 

0.33 

0.75 

4*onversion Conductance, .... 

:;00 

323 

Conversion Condiictaiice* ... 

4 

4 ! 

• With C.-G. V. at —14.0 V. 


1 


• • Loss drop through 20.000 ohm resistor. I 

The tube pnmgs, looking at the base of the 
tube, are as follows, clockwise: F, F, Ga, Go, 
Gs. F; the cap is G. 

The 70 Is a general-purpose tube designed 
ns a companion to the 77 and 78. In spite | 
of the decreased current rating the cliarnc- | 
tcristics and performance obtained are sii- , 
porlor to that of the type 37. The 70 may 
be used to advantage In resist a nee-eoupled 
amplifiers because of the increased amplifica¬ 
tion factor. Clinracterlstics of this tube are 
as follow’s : 


Class A Amplifier 

Heater V., A.C. or D.C. 

Ih'Ater A. 

IMatc V. 

C.-G. V. 

Plate Ma. 

Plate Kesis, Ohms .. 

Mutual (Niiiductancc, nilcronilios , 

Amplification .. 

The tube base connections are 
(clockwise) : 11, P, G, K, H. 


... 0.3 

.. . 0.3— 

.. 230 

. —13..7 

r>.o 

. . 0..‘iO0 

. . 1.430 
, . 13.8 

as follows 


SOURCES OF AUTO-RADIO 
NOISE (No. 518) 

Englne<^ri!ig Ihilletln 101.” con- 
O tains, in addition to the following In¬ 
formation (concrniiig th figure below i. con¬ 
siderable data of value to the ear-radio Serv- 
ic»' Man. Send for your free copy. 

(11 Spark-plug i'ablcs: Ihulio interfer¬ 
ence is set up by the discharge across the 
spark plug points. 

(2) Coil to Distributor Cable: Sparking 
between distributor points and rotor causes 
noisy reception. 

(3) Low Tension Ilreaker to Coil: This 
unit may radiate strong Interfering signals. 

(4i (JomTator (’onimiitator: Sparking 
brushes introduce noise in the electrical sys¬ 
tem. 

(.3) Horn: Armature may cause Inter¬ 
ference. 

(0) Rattery Circuit : Loose connections 
or intermittent grounds may cause interfer¬ 
ence. 

t7-8> Lighting Circuit: Re-radlates Inter¬ 
ference radiated anywhere In the oar. 

(9-10) Electric Windshield Wiper, Elec¬ 
tric Pan, or Hot Water Heater: Sparking at 
switch points and commutators causes inter¬ 
ference. 



A Radically 

new 

Tube Tester! 



Model 22 


Thts inttniment tests ell present day tubes AND 
due to use of rotary switch and variable SHUNT 
allows the addition of new tubes without removing 
from case. 

It tests the 2 nd plate of all tubes. 

DIRECT reading on shaded dial. 

Allows diode and triode tests to be made aeparateiy. 
314 " D'Arsonval meter, 2 ^^ accuracy. 

NEON leakage and short test AUTOMATIC and 
test for short or leakage covers all elements. 
Accurate line voltage regulation allows uniform 
readings. Plate and filament both controlled. 
AND provisions are made so that condensers .00025 
to 5 M.F. can be tested for leakage-short-good. 
Likewise, resistance can be measured though 
meter scale is not calibrated for this purpose* 
Vacuum tube voltmeter principle it used for this 
test. 

Portable. Top cover not shown in illustration above. 
Verichrome lettered bakelite panel. 


Dealers and Servicemen, 
quartered oak case, net_ 

Dealers and Servicemen, 
leatherette covered case- 


»23.Z5 

»22.s» 


L » L ELECTRIC COMPANY 

Dept. 11 A 

336 Madison Avenue Memphis, Tenn. 


MAIL COUPON TODAY 
i-1 

L. & L. ELECTRIC COMPANY Dept. ll-A | 

I 363 Madison Avenue, Memphis, Tenn. | 

I KncWeil ytwj will (Inti n>y rrinittanrc of $. | 

I for which semi me, at Uejilers' and ^ervlrcuieiis' net • 

I price, the MODKL 22 Tube Tester cheeked below: j 

I [ 1 Model 22 —Hvlth nuartcred oak case, net $ 23 . 73 . j 

i I ] Model 22 —leathereite covered, net $ 22 . 50 . | 

I Name . | 

j .Address . I 

I City. Slate. J 

— — — — — -J 


LITTLE DYNAMITE 


A POWERFUL high 
quality amplifier 
yet extremely compact 
in size (measuring 5 x 
5 X 6 " high.) Has ex¬ 
cellent response over 
the audio band. Espe¬ 
cially suitable for small 
or portable P.A. Sys¬ 
tems for recording and 
for use in conjunction _ 
with photo cells, etc. Uses a 57 high gain 
pentode and the dual triode 2B6 tube. An 
80 tube provides hum less plate supply. 
Overall gain 80.5 db. Will supply 1*1000 
ohm field. Output 5 watts. List prwe, 
less tubes ^22.50. Dealers net qc 
price 

Three Arcturus Tubes net $3.15. 
Write in for free Alan Sound Handbook 
oft the press soon. 

ALAN RADIO CORP. 

83-R Cortlandt Street New York, N. Y. 
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In achieve* 
inent of finer 
jiorform, 11106 , 

more niKRed con'!ruction 
and Iniiirorcil deoicn. the 
Postal Auto-Radio of six 
tijhc'., has many superb 
fcaiureo still to be found 
In other models. Travel 
this season ivlLl he more 
eiijoyablr ulth the Postal 
Auto* Radio. 

This fine rerelrer is 
powered by six tubes: 

2-<8s; 1 - 1 .►: 1-41; and 1-84. and has hiillt-ln 

dynamie speaker. It haa remote control unit with aviation 
dl^ to make tuning easier, .w’c and 20 other features. 
Write (or eompleto literature ... and FREE attrac¬ 
tive brochure covering essentials of auto-radIo servicing. 


Postal S. W. CONVERTER 


If you like thousands of oUier 
short wave enthusiasts possess a 
Rood bruadf-ast receKer—and If 
you ha\e loiiRlnRly looked for* 
ward to the fascination of short 
wave receplion—but hesitated to 
Ri\c up your costly broadcast re* 
ceher lo i»urrhii>o an expensive 
short wave receiver—then you 
should write for our free pamph¬ 
let, for 1( tells you how to 
equal, if not better the per* 
forniance of the most exi>enslve 
short \va\e receivers with your 
present broadcast set—without 
any wiring changes whatsoever. Get Your Copy Todgy. 


Q5-K LIBEKTTSt.VJg^KEW TfORK^H.Y. 




A Sales Booster for 
Summer P. A, Work 


LEOTONE 15" AMPLITHEATRE DYNAMIC 
A photophone-type dynamic speaker capable of 
handling up to IS watts, undistorted and having 
a top '*pu»h** test of 25 watts. Ruggedly con* 
structed. with chamois-doated, 15"*corrugated 
cone and Granoflex three-point outside spider. 
Heavy duly held, weighing alone 8'/? lbs. 
Entire weight of speaker 35 lbs. Perfect 
acoustic reproduction assured. 

Write for Service Men*s and Public Address 
installers* Attractive price offer, 

LEOTONE RADIO CO. 

6i D*y StKM N.W York, N. Y. 


USE 

SHURE MICROPHONES 

and Related Ecinipmerit 

Highest Quality .,. Low Cost 

Ask your Jobber about our 

Latest Models 


ARE YOU GEHING THE SHURE 

TECHNICAL BULLETIN? 

Send 6c for Sample Copy and List of Back 
Issues, or SOc for One-\ear Subscription, 

SHURE BROTHERS COMPANY 

Microphone Headquarters 

215 W. Huron Street Chicago, ML 



' A VERSATILE 

I OSCILLATOR 

(Conlimtcd from pmje DO) 

of the short-wave hand. a.side from operating 
oil the pri'sont •'staiulard'’ hroadrast hand 
of 200 lo .T.TO meters. 

To facilitate n^n^llni; frequency to within 
.TOO <-yrIi‘s flu‘to lias developed the dial 

shown in tlie illustraiion. It is capable of 
reading to I/IU of a division. 

Figure 1 sliows the circuit diagram em* 
ploveil for wiring the unit. The te<‘hideal 
de.scripiion of the instrument is as follows: 

'I'lie signal generator uses two tubes, a 
(>.\7 and a 27. 'I'he 27 tuh<* at'ts as a rectiiier 
in the A.C.-D.C. power supply system useil. 

The G.V7 tube hero is cmidoyed in a very 
unique manner. It gmiorates both radio ami 
audio frecinoncies. the .signals of which are 
entirely independent of one another. 

Wiien the wavelength range switch. Sw. 1. 
is turned “up" the calibrated curve slionld 
lie rend which covers the range of HhT to .TOO 
kc. When the switcli is tnrm'il **do\vii," use 
the range of .Too to 2 . 0 on kc. Tlp‘ 
osiillntor circuit is of the eletqron-conplcd 
typi‘, and is callable of generating exlreimdy 
powerful harmonics up to fre<ini'ncies as high 
as 20 megacycles, q'lierofore the iiistnunent 
can be emplnyiul to good advantage for tt‘st* 
ing and iiligiiiiig sliort*wave receivers. 

The reader will note from the diagram 
tliat the three gritl.s connected together serve 
as the plate for the 11.F. circuit: grid .\o. 1 
Is employed as the grid of the A.F. circuit. 
This “electronic'’ type of A.F. imulnlatioti 
restdts ill a high-quality modulated signal 
at tlie output posts. luie to tin* varlahle-inu 
characteristics of grid No. 4, wliicli lias an 
Inherent -lO V, cnt-ofT hias, It luuimies impos¬ 
sible to over-modulate tlic U.F. signals. 'Pin* 
audio circuit generates a signal at HhK» ry- 
cb‘s. Tlds signal is ludpfn! In aligning l.F. 
stages as it provides a sharp, clear nole 
whlcli can be easily recogni'/iol. Asid«' from 
this, the siL'nal remains especially sharp dm- 
to the impossibility of over-nioduliitioii as 
incntiotieil above. 

This .\.F. signal is entirely independent of 
the It.F. signal, it Is available at two .\.F. 
output tip-jacks and may lie employed to 
check speech amplitiers. comlensers. etc., in 
field or shop work, q'he U.F. signal Is taken 
directly from the id.Mte of the nA7 tnlM-. 
which element of the tube is entirely iso* 
la ted ami separated from the K.F. oscillator 
tuning t'ircnlt. lUie to tills isolation tlie 
K.I‘. may i»e fed to any l.v])** of input itn- 
p4‘danee wltliout nflfeitlng the p.F, signals 
generated in the U,F, oscillator circuits. 

Although energy delivered at the I;.F. out¬ 
put posts Is an A.F. ino4lnlated signal. It is 
possible to obtain a pure O.W. signal If the 
A.F. (yiitpnt posts are sliorteil romlensels 
t'T and Fti serve to Isolate lioth the A.F. niul 
IC.F. circuits from the cathode This Is neces* 
sary due to the A.l',-I>.C. system employetl 
for supplying the power to the oscillator, 
'rite optimum outiuit impedance of tlu‘ A.F. 
ciretdt Is 0,1-meg. ohms. Finally, resistin' 
IC2 is inserted to keep the voltage on the 
electron-conplcd circuit low In order to allow 
for an ample amount of modulation as sup- 
plitMl by the A.F, circuit. 


NEW BOOK—BY SYLVANIA 

“AUTO-RADIO INSTALLATION 
AND SERVICING" (No. 519) 

"THIS is the title of a helpful 80 page book 
* just issued. It’s free—send us your name 
and address for your copy, gratis. 

Following is the Table of Contents: Fore¬ 
word. General Engineering Information. Instal¬ 
lation. Interference Suppression. Service Hints, 
Miscellaneous Information. Tubes, Operating 
notes, receiver Intermtdiate frequencies, bat* 
tery grounds, and antenna data are included. 
Car-radio tubes are discussed as a class. 


SHORT CUTS IN RADIO 

{('oHtiHiicd from path • DT ► 

REMOTE SWITCHING OF RADIO 
SETS 

W. B. Matthews 

T ITR ermvonionco of being able to turn the 
radio .set on or off from several poiiiis, 
may be secnnul by utilizing an automobile 
charging relay modilbsl for use In tlie circiiii 
shown in Fig. T. Tlie Iilgli*resistnnce wind¬ 
ing Ls left intact for Iiolding, and tlie low- 
ri'sistaiice winding is removed and nqdaced 
by another having about .To T. of NTr, 22 
wire. 'Pi I is winding is energiz4>«l l>y 
!lir4“e 4lry cells In S4*r|es, Midget puslibiitiotis 
an- win'd ui>, using triido-coiidiu'tor atiniiti* 
ciaior wire, as shown. 

'Pile “it —“ sliie of the high-voltage siqiply 
in tiic set must In* op4‘iie<l at X. and the 
circuit iMimph'teil thnuigh the hobling wind¬ 
ing of the r«*lay. TIh* two \ciad!ngs of tlie 
relay iiiiisi Im> coaiuM-tiul •’aiding” lo secure 
c4»rrcct oiieralion. 


AN EMERGENCY 
HUM ELIMINATOR 

Chas. E. Gaskill, Jr. 

D KSIIUNO to se<nro emergeiiey operation 
4)f a radio s4‘| tliat inslst4»4l on 4l4*veliqdng 
a biiriied-out filter 4'lioki‘ on tlie Saturday 
night iu’e4-4*ding a M 4 unlay luili<la.v. tin* writer 
4-onnecti*d the filter circuit as shown in 
Fig. d. 

’Pile circuit to the ih'feciivo eimke coil was 
bridge4l, as sliown by the (lotteil lino, lix- 
4'4*sslv4‘ hum 1 114*11 was greatly ri*4liice4l by 
tuning tlu' remaining choke to 120 cytdi's. by 
means of a ,o.T-iiif. 4-ondens4*r. (', tlie value 
of wbifdi will vary in individual iiistaru*«'s. 


DUMONT "A" AND "B" 
ELIMINATOR 

Herman M. Childs 

R FAIiKUs of l{.\ruo*f’K.\FT may Im* iiuer- 
4'st4*d in niy *’Iiick" with n iMiitiont “A” 
and “It” i>]iiiiiiiat4>r. the schematic circuit of 
whicli is shown In Fig 7. 

Tlie re is a sln-i't 4>f metal spot*wel4led to 
the fr4int ami siiles, cnnip)4>tely 4'overlng tin? 
“A” and “IF' cotidi'iisors an4l choke coils, 
whb'li must be r4*movi‘4l willi lieavy jiliers; 
the ciunleiisers ami chokes then may bo re- 
inovei] liy heat. 'Pile 4‘lmssis is “A—’* : tlio 
4lry-disc rectifier Is a lb'iiwoo<l-i.4*nz unit. 

'Pile “I*” 4'lioke has a Im\ resistance of 
about Tuo olinis : tlie clioke lias a V 4 ‘ry 

low valui' of n'sist:inc4*. 'Pbe “IF' voltage 
ilivider measures, from “Uf/’ alioitt rFUou, 
2..Toil, and l,Ton oil ms: (he “A” variabl 4 » 
resistor. Ii, in oluns. 'l*Iie power transfomier 
has sec4ui4laries that didlver .T. 12. and TOO V. 


A I TO 15 MEGOHM "MEGGER" 

C. Brad ner Brown 

M 10<H!IIIiS*‘ have loK'n us4*4l by 4*!eetrleal 
4'figiii4'4*rs fiir loi'ating liigli-n'sistanee 
faults In cabb's and iMuidiuisiU’s for sonie 
time, init (he ra<lio prof4*ssion has n<>( r4*adlly 
aihqdi'il (his valitalde ple4'e 4»f testing eipiip- 
iiient for ch4*4*king units luiving ivsisiamv 
valu4*s in the range of. for e.\nni])le. 1 to l.T 
meg4dims. 

In i)oint-t4)-|44pin( (4*sts, a cotuleiiscr simuhl 
in4li4-ate 4>p4'n-i‘irciiit provi4ling It is not 
faulty: li4*re, a “m('gg4*r’' would permit Iilgli 
values of leakage ri'sistn 114 - 4 .* l4» he a4‘4'nra t4*ly 
measnr4*4l. Fnrtliorm4»r4\ tlie testing of con- 
<lens4*rs at low V4dtaL'es sm-h as Is the I'ase 
In the nsuul i’4*sistaiice-c4uuinitity t<*sts may 
show the 4-on4lens4*r to be satIsfat-tory wh4*r4*as 
in n4‘tnal operating conditiims. li'akage ma.v 
be exc4*s8lve. 

'I'he megger shown In Fig. S is tmniposeil 
of n high-voltage 1».0, snpi>ly ami a mil* 
Ihimeter f4)r (he (uirpose of reading (he cur* 
rent thr4)ugh (he piece of equipment being 
testofl. 

>’4dnnie eonirol lil adjusts the voltage to 
the iniUianiiiieter ami Is used to prevent any 
cliang4> in <'alil>ration. 

'Pile resistance meter proper consists of 
r:2. K2, ami Ma,. a 0-l.mn. milUamnieter. 
.\ double throw single polo switch Is used 
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to olitaui a low iiiul raiijro for tlu‘ Icsl- 

iny of low* aiMl lii;:li-\oltji«e roiitionsors, Sw. 2 
is proviJoil. 

’I'ho iiisinitnoni is so arran^'od iliat the 
iiiilliaaiinotrr oaii ho iisoil sopaiatoly l»y pliij;- 
iriiij: iho oxtoriial oiroitit into jaok .I:2» or as 
a hl^li-raii;-M* volt motor by plaoin^ IM on 
zoro and iho tost leads Into jaok 

. 11 . 

With tlio S.rjt.T, switoh set on tlio “ln«h“» 
II. position, adjust unit K1 until tlio iintor 
just roads ‘ full-soalo.- Tlio tost loails wliioh 
arr ooniiooted to a phono plug ran now lie 
pliiggod into .11. Tho rosistor or iondonsor 
to 1 m’ tt'stod is phiood aoross tho tost loads 
anti tlio nioter rouiliiig notod. If exaot valiios 
an* dosirod. a oliarl ran bo proparoil and 
ko|»( handy. Siioh a ohart, shown in Kig, \K 
i< easily ^■a^oulatotl from tho fornmla : 
liosistaiioi* nndor tost ^ 

Fixed resist a lire X < 1 tn 1 » 

1 

whoro till is the fulbsralo rraditn: of tho 
motor and I is tho aotnal doilooiion of tho 
noodlo. 

Po nso tho •■low/’ li, soalo, riHlnoo K1 to 
Kotnothing nndor Inilf-soalo atnl plaoi* tho 
togglo swiloh in tho 1. position tthns oon* 
nooting the low-volt ago roslsi<»r to iho mo¬ 
tor). 'I'lio motor slHrtild tlion ho sol to fiill- 
soalo roading oltlior by shorting Iho test 
loads, or removing them from .11 and ad¬ 
justing Ul. The iidvantago of tho low soale 
is that II allows the testing of oondoiisors 
having voltage ratings under 2o0. Tlio liigh 
scale must not ho used for testing the usual 
radio root*ivor bypass condensers as their 
voltage ratings will he exceeded. 

Uses of the Megger 

The instrnniont has h<*on iisoil for some 
time in th«^ sorvloo siiop of a oonoern with 
whioh tlie writer has had personal eon tart and 
has proven especially valiialdo In the case of 
liltor oondonsors. if In one ease a soot Ion of 
a power sup]dy (liter Is blown out, the other 
sei'tloiis are apt to bo greatly weakened and 
this fact will show ui> as a high leakage onr- 
rent wliieh will <‘aiise a low resisianee value 
to he oi)talne<l when tested, l*y the use of 
the nieggor, those weak soetions ran he bn-ated 
and removed before further trouble arises. 
In some cases, leaky bypass condeiis«*fs la 
some of the new aniodyiie siiporhet. circuits 
will cause <'onsiderahle troiilde. Sine#* tho 
fault I'atmot be tested with the usual re- 
aistaiiee meter. It Is apt to go nnnoilee<L but 
with a high-resistanee tester, the Ironlde ean 
1 m* readily found. A warning at this point 
is pei'liaps api'op<»s. d'ho resistance test<*r 
will not giv<* reliahle results when apjdied 
to oleetrolytie «■OInle! 1 Sers. 'Fliese condensers 
<lraw a leakage eiirreiit at all times and the 
resist a lU'e will var.v wblely with a small 
change In voltage. .Mthough some idea of 
the eomlition of Iho eondenser ean he oh- 
tnineil. the tests are not siitlieieiitly ae<-iiratL* 
to warnint ropla<'enient on resistance tests 
only. 

l‘jifM*r coiideiisei's should Tn>t show iniieli 
leakage, espoeially when used as eonpliiig 
v<nidonsers. In ti)is ease, a positive voltage 
may he plaecil on the gi‘i<l of the following 
tills* whieh will eaiise tlislortioti tiiid may 
result in tlamage to the tube itself. 'I’ho 
megger will locale this <Hffieiil(y in a straight 
point-to-point test aemss the condenser and 
its associated grill leak, 

Not only can condensers bo measured with 
this inslninient. hut any grid leak can ho 
readily checked. It can easily be seen tliat 
this is especially valuable when point*!n-polnt 
tests arc to be mndc. 

List of Parts 

One Weston model oOl mllllammetor. 0-1. mn.. 
Ma.: 

4 iTie Flarostat volume eoiitnd. ti..'»-niog., lU : 
(Mie l.yneh resistor. .To-ineg., 1(2; 

One I.yiich resistor. .2.Vniog., : 

One power transformer, dnh V.. eenler-tappod 
land snpplio<l with a 2,0 V. wiinling for 
the 271. r/r. : 

One Hltor condenser, 2 mf., 1000 V,, Cl ; 

One I.C.A, r> prong socket ; _ _ 

One l.i’-A. toggle swlteh, S.lMi^., Sw.l ; 
Om- f.<'.A. toggle switch, S.lMbT.. Sw. 2; 
Two jacks. .11. .12 : 
lino kveready Ihiythcon ER-27 tube. 


AN IMPROVED 
"TREASURE LOCATOR" 

[(‘ontinuvil from pn?/» 7<‘») 

of individuals in penal institnibms. large 
loop constrneted around a woed frame tloor- 
way through which inmates or visitors nin>t 
pass, till 1 st he siihstitiited for the smaller 
liKip described in ibis article. 

(41 111 searching tUrongli cxiavated ruins 

of ani'ient cities or villages lor old inetullic 
otijeets wliicli have Ji hisiorical value. 

<'oiieeriiing gold trejisnie, so much ha*' 
he(*ii lead of the various luiiiiUs of the pi¬ 
rates of generations back, that there is lio 
deleriniiihig siieeilo'aMy where one may turn 
up a treasure elU’St ' I'rsM ticall.v <'\ery sea- 
coast village from the iiorthern-most part ol 
New Ihighiml to tlie southern end of Florida 
iias its pel tJile of pirate treasure buried 
somewheres in the viilniiy. fit Mexico the 
Aztecs supposedly buried nntohl weallli at 
iht* directioTi of Moiiieznnia. to prevent it 
frtim falling into tin* lisinds of tbe Spaniard, 
Fortez, aTid bis soldiers. Some of tlu’se 
stories may have some foundation to them 
and arc worth investigating. The actual 
cost of the metal locator to 1 h* ilescribed, 
which will facilitate the discovery of any 
hiirietl treasure, is a mere iritle compared to 
pleasure and cxciH‘inent one may derive from 
what the explorer may iiiiearth. besides the 
pleasure and exeiteiiient one may derive from 
.such an exploration. 

Principle of Operation 

The metal locator consists of two units 
or sections, one of wliich Is a single-lube os¬ 
cillator—the clreiiit of which is shown in 
Fig. \A which generates a lixeil niidio-frc- 
qiieiicy nnnlnlated ni<iio-fre<|uency signal. 

The inductaiict* of th^* os<‘lllator elrcult Is 
the loop that Is wound aroniid the frame 
of the cas4‘, whieh contains the os4-ilat4ir 
(*i|iiitiment. as shown in T’ig. 2A. The en¬ 
tire casing of tlic oscillator is movable on 
two wing-bolts. st» that the most sensitive 
position may be determine<i before llie looj) 
is seeiirtKl. 

In the <uher seetlon is a b lube recidver, 
the pick-iip of which also depends upon a 
loo]» eonstriicted siinlhirly to the oseillator 
loop. This receiver employs 2 stages of 
K.l*’. amplitieation. a tlcteetor, and 1 or 2 
stages toptlonaliyi of A.b'. anifUitleatioii. 

Tlie purpiise of the r<*celver Is to l»ick up 
the nHHliiIat«*<i signal generat<‘d anti trails- 
mittt*<l by the osei1lat<»r. 

Now, as tills eoiiiplete <b*vlet* is carried 
ai'oiiiul (as shown in the* plnUo of tin* eom- 
plete asst*inhl.\-) Iht* Itiofi tif tin* t»st-ilhitor. 
whieh normally has a tixetl indnetanee. va- 
rlt*s in its intlnetance vahit* when It ap- 
proafht*s mt*tallic de)o»si!s : this iiitinctanee 
value varit*s in tiift*et prtmortlon to the mass 
of the mt*t!il. Thus. wln‘n u vsifhititui in the 
note or signal is heartl in the ht*adpht»Ties it 
may be eoiistriied as bt*ing t‘nnst*<l by tbt* in- 
tbicnee of Tiit‘talUt- t»bj<‘v!s, ,Vf|t*r stnne little 
praeiii-e it will be easy tt» tlett*rmint* just 
wbeii tbe locaitM' is directly at>t>ve or in ver.v 
clttse proximity tt» tbt* bidden metal. 

Construction of the Two Units 

.Vs ean be seen by rt'fereiict* ti» lilt* schoni* 
at it- eirenits of the t»seillatt»r anti rt‘et*iver. 
.V iind It. rt*spt*e|ivel.v, in Fig, 1. nt) special 
t»r highl.v Irivtdveti apparatus are retpilrt'tl. 

Fst* wotMl ctmstrnelioTt thrtuightnit in pref- 
ereiiee tt» nietallie suh-h!isi*s which may inHit- 
etift* tht* efficiency. All valut*s ami dimen¬ 
sions necessary are intiieatt*tl on the tlia- 
grams. laiytuit ami etmst rm'iituial tiefails 
are shttwn in at -V anti !» in Fig, 2. anti in 
Figs. .V anti H. 

All tliint'iisioiis should Im* strictly atlheretl 
tf». nil hough it may be nec<*ssnry. because of 
ciampetl space, to i‘inplt>y special 4.'» V. •‘IF* 
bItM-ks. such as the Kveready Nti, 7d2, <>r its 
e<|uivalt*nt. 

In ctuuit*ction with the transmitter, an off- 
on swltcii. ntU shtwn In the diagram t»f I'lg. 
lA, shoiilti he int‘littlt*tl in tlu* '*.\—. I’.- 

loatl st» tliat the ptiwt*r may bt* turneti t»fr 
wlien the instnim«‘nt is mu in list*. A swlteh, 
for this pnrpt»se. is prtivltletl in the recelvt»r. 
as shown iu Fig. 115. 


WRIGHTDeCOSTER 



New Model 425 
Reproducer 

The patented Bolid spider protects the air- 
gap against tilings t»f all kiiitls. Made espe¬ 
cially ft>r manufacturers td high quality ratlio 
ami sound iiistnimt*nts. The Mtxiel 425 haa 
that rb-h mellow quality of tone bo desirable 
for radios and phonographs, 

ThtRse with whtmi we have had the plea.<ure 
tRf dtiiiig inisiiicss kntAv our tpiality. In manu¬ 
facturing this new .Model at the extremely 
low price of $lf*..on, we have not deviatetl one 
iota from t»iir ride of manufacturing only high 
gradt* reprotlucers. 

Dutsitie mR'jisurement of cone braeket 12^/8'', 
depth 7 3 16", height overall 12 o/lti". 

M’hy not onler a sample and lei the repro¬ 
ducer* speak lor it>elf. If you are not thor¬ 
ough! v ph*ased, ret urn the unit ainl yotir 
money will gladly be refiindRsl. 

WRIGHT - DeCOSTER, Inc. 
2251 University Avenue 
St. Paul, Minnesota 

Export Dept. M. Simons & Son Co, 
25 Warren St., New York 
Cable Address: Simontrice, N. Y. 

ALSO SEE PAGE 108 


The demand is 

increasing for il 

WARD LEONARD |l 

RESISTORS |l 

Progreitive iobbers are 
supplying this demand 

SERVICE MEN KNOW Ward Leonard resUtors are 
dependable. The price is so low (here is no profit 
In taking chances with overrated resistors. 

Ward Leonard resistors are wire wound with silver 
soldered joints at the terminals. The resistance does 
not change. They assure quiet operation. 

Write for NEW literature for jerrice men, 

WARD LEONARD ELECTRIC CO. 

MOUNT VCNNON. N.V. 
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Trial 

Try BUD Sound 
Squipmont 
For Fivo Days 
AbsofuMy Frool 


BUD 

Laboratory • Built 

P. A.Ef|uipment 

EICCTRO-OYHAMIC UNIIS 
CARION ANO CONOENSCR 
MICR0PN0N($ • 4 ( 6 H. 
All AlUMINUM IRUMKTS 
nODnaiERS'AIRCOlUMN 
HORNS • low AND HIGH 
FREQUOKY UNIIS fOR WIH 
RANG! THEAIRt USE 

lovii# cortlvlcrihcot int0tc 
lie's of ovr erslir* lin» of BUD 
loboroiOYy'buill tov'sd equip- 
ment We tuggetl ihot ^ou GO'S 
duel your owa comporolive test 
W* ChauinCE you lo dupl'cole 
BUD performonce and BUD 
DI>(noa»I4iTt ^ Am pRiCci 
Wrile lodoy lor detcnplive 
lileraiur* or>d prices ofsd dcloilt 
of Our f»ll Five Dat Teiai offer 


Bi jp iP RAWCH CO. 
m^i I'ciiicii IT 

T^ldij- rii«n-v -S a 


THE SET YOU HAVE 


the "Afy'' for the truly critical 
There is no finer all-wave receiver 
IVrite for Details 

PIONEER SOUND LABORATORY 
135 Liberty St. _New York, N. Y. 
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I Both units, Fiss, A and B, aro complPtidy 
enclostril, the “backs" having; bocii riuimviMl 
I fiir plHito^niphinK so as to iHiiNtnitc ibR* ;:4*u- 
cral construction of I'licli nnlt. 

Instructions for Adjustment and Use 

’i’o assinnbb* the C4ini|iiiu>nt \vln*ii all the 
nulls an* i^onstnictisl aiul wln^l the fullow- 
iiitf is tin* proRcilure. 

Flare the cabiin*ts flat on tin* floor or on 
a tiil>U\ a 11(1 S4‘4*nrciy fasten tiu* cjirr.vln;r 
stb'ks of till* <‘abinds In position. Turn the 
tnuiSTnittiiu; (movable) loop at ritrht'an^leM 
lo the rtM‘4‘iviiiK b»np (stationary). ‘I'be re- 
leivin;; loop is can‘i«*il liorl>contu]]y and the 
tratisinittin;; loop, perjiendicularly. 

'Phe iii»iianitiis Is imw ready for testing and 
this shoiild bo done as follows. 

Sot tlie Instrnnnuit on a table, or on Siuiio 
object about 2 ft. above tlu* ;;round and sev¬ 
eral f4'ot from Tin'tal obji'cts. 'rurn the 
switches of the transinittiti« and re(‘(dvin>: 
biops lo the “nn“ position. Now, insert tin* 
ln*a<lphone tijis into tin* jacks provi(b*d for 
them and adjust the transiniltin;; iiiiovnlde 
l04Ui until little or no si;:nal is beard in the 
In‘a<lpbiMiPs, This position shouhl 1 m* at rltflit- 
antfb*s to the rec4*ivinK loop. (Note (hat 
this adjustment Is VR‘ry important as the 
Sensitivity 4if the instrument depends entirely 
upon tin* <*oiii]d<*toness with which this "inill 
iMUnt’* is seeiir(*d.) 

Next, pass a shet*t of copper (preferably), 
about 20 Ins. sipiare, iin4li*r tlie receiving 
bmjR to familiarize ymirself with the result in;; 
sound. .Mnki* seyR*rnl a4ijnstnn*nts of the 
transmitting loop until the most sensitive 
position is obtained. TiKliton this bM»i» se¬ 
curely by means of win;; nuts, (if the trans¬ 
mitting loop varies in Its proximity to tlie 
reeelvin;; bmp, sound will be heard in the 
headphones, thus kIvItik a false indi(‘atli>n.) 

The osR illator is of tin* sidfuttodiilated tyiM*, 
and thus It iiuiy bo necessary to vary tlie 
resistaiuM* of tin* trrid leak within the Vati;;e 
of o to 7 nietfiihms. When the eoriNM-t value 
has b(*en determined the instinmenf will 
start to “pop" as soon as the swit(*h is 
turned on. 

To (ipi'rate the apparatus In the fiidd the 
followiii;; ilist ructions will he of ;;r4*at aid. 

I'arryiiii; the instrument 1*4 to 2 ft. 
above-Krimnd, (»xpb»n‘ the “snspi*cte<r* area 
MijHtvnmtiruliff by walk hi;; hack and forth 
In slral;;lit rows about 4 ft. apart. Wlien 
the ri'celvIiiK loop passes over a suffleioiit 
(ptantity of iiu*tal a sound will imtiH*<Uately 
l»e lh*ard in the lieadpliones. Tin* 'treasnn*" 
(if any) sir hnlbateii will 1 m* loiaieil directly 
below the r(*ci*lvin;; loop. 

Finally, atti'iitiiui is called a sli;;ht 
nuMlilication that has lM*4*n itumrporatetl for 
sli;;btly liiei*4*asR»4l coiivi‘nii‘ne4* in maiiijinla- 
tlon. .Mt]iou;;li tin* pboto;;rapii of the r(»- 
C4*ivintf nnlt. Fij^r. 11, shows onl.v 4 tubes (in. 
cimliiiK 1 sta;;e irf A.F. amplirnatiou), an 
additional tube lias bi'cn ineorimniteii in tljo 
s(‘!u*matic clnaiit, Fi^. IB, atnl in tin* parts- 
layont Illustration. FU, 2.\. to furnish a 
S4*cond stau'e of .\.F. amplitii'ntion. l>ue to 
the fact that this tube is o]>erai<*d at zero 
;;rld pot4*n(ia] its efTeetivi'iiess Is appari*iit 
4Uily on W4*ak impulses, innsnnich as h t(‘nds 
to over-load on stfon;; sitriiats (metallic bod¬ 
ies close to the instninumt). 

Conclusion 

The s(*nsilivity of this luiit caiiimt lic deti- 
iiitely rat«*d. but tests indicate that it is 
possildi* to obtain a si;;iial at 1." ft. depth 
with a mass of iin'tal Hi ins. sipmre. ’riiis 
4*fticlency should provi* nion* than suflii-ient 
for ordinary "tnsisure locatiiiyr" work, 

'rhi‘ lM*st f4*alures of this iiistruiiuuit are 
its stability ill li<*ld wm'k. wlien properly con¬ 
structed, and its simplicity in operation. 


"SHORT WAVE TREATISE" (No. 520) 

F IH)M “iJettluy: Startl’d in Shovt Waves," 
its opeiiinK eliajiter, to “Books for Short- 
Wave Fans," (lie closln^^ text pa;;e, this .70 
pa;;e book radiates useful informa rum. .VI- 
thoiiKh primarily inteiuled as a catalo;; of 
items d<»ar to the heart of the short-wave 
enthusiast, this publication Is also a short¬ 
wave prlnu’r. 

Your copy is uow available, tjratis. 


A LONG-WAVE TUNER 

(f‘oa/iaari/ /coai /oif/c S7) 

A siiperlietorodyne, while desirable from 
many siamlpoints, was nil(*d out l>^* the dlfH- 
cnlty of const met ion and ali;;niti;;. Since 
most bnild4*rs already Imvo a broad<‘ast .set 

ineorporalini; a ..1 A.F. atnpllln‘r it was 

f(‘lt that the inclusion of this unit would 
he needless and expensive duplication. 

The omission of the pow4>r pack may be 
open to some ar;;utiii‘iit but in the interests 
of V(*rsailllty it was lieei^li**) to leave it out. 
As tin* (*hassis now staiuls it can bo operateil 
from b:itt4»rH‘s, direct from a D.l*. iioW«*r lim* 
or, by iisiiij; any available "B“ eliminator 
ami suitable tilaiiu*nt transformer it can be 
operated. 

The Circuit 

Tile clrenit u.s 4 m 1 is simplicity itself. The 
transforuii*rs are stniidar«t 4 oti k(*. Ititi’mie- 
diat(*s, with tin* normal tnnin;; c 4 rTub*i)sers 
discotuiected on one side ami h*d to a 4 pide, 
sli!;;l(‘-l lirow switi'h wbb‘h serves to exti*Tid 
the innitiK ran;;e by putting th 4 *se comicii.s 4 *rs 
in i>anilh*l with tin* 4 Kna;;, "*00 mmf„ tau- 
iiitf (apaclties. ;;ivln;; a inaxitnum tnnin;; ca¬ 
pacity of 11 round 4 rin nnnf. whieh, with the 
inductances used, will srtvu to tniie the cir¬ 
cuit to as liiw as 1.70 kc. from a start in;; 
point just at the edge of the regular broad¬ 
cast band. 

The new tyim OCO and OOG tnlies arc used, 
wlilch are identical in i*v(*ry particular with 
tlie types .77 and 7S, exc«*pt that the iu>jU(*rs 
are designed to operate from G.:; volts at 
.o-.V. With the conm’ction block us(»d this 
makes possibb* the opera (ion of the tlbimnits 
on 110 V. lines by conii«*4‘ting a r(*sist¬ 

ance of 2S0 ohms (rated at least for 2,7 W.) 
from the ti’miiiials markR*4i “B-p" (0 4, tlteti 
(‘oiitn*4‘ting tin* gromnb*4i or negntivi* side of 
tile lini* tof “B—" and the “high" or 

positive side to “B-p". Tliis will supply 
botii lieat<»r and plate eurn'iit for tin* set. 
If trouhb* is (*xperh‘m'(*d from hum (due to 
the H.r, g4*iii*rator’s commutator rii»ple) this 
may be ellmiiiali‘d by coninM tiiig a single- 
s(*ctioii filter (a .70 hy. (-lioki* in serl 4 ‘s with 
a 4 mf. or H mf. eotideiiser) back lo the other 
sldi* of the lltn*, lai 4*aeli side iif tlie ehoki*. 
In Ibis ease, boW(*Ver, the current for the 
heaters shiiuld be taken fnun the lino side 
of tills filter to avoid overloading the chokR*. 

Fur operation on A.C, tin* i»ack supplying 
the plan* enrreiit is (MmiieitiMl to “il-p" 
and “B—-." 'i‘hi‘ii coiiin*4‘t "B—2 ami 4 
togi*tIn*r: also 1 ami togetlier and t*on- 
no(‘t a transfiHiinM* supplying (>.7 V. at 4 A, 
between “B—** and 1. 

When using batteries this same (’onnection 
holds; tile "B" batterii>s (iso \*. or more) 

being 40Tiiu*(t4*d ill ... the eliminator. 

ami the G V. storage batti’ry in i»Iacc of the 
transformer. 

No switch was placed in the heater line 
since it is ditliiailt to place a singli* switch 
so that it will control the tubes both on series 
ami p.'irallcl ciuiiieitions. llMW4*V4*r, If it is 
desired to incorporate* a switch in the tuner, 
eimibiiie it with r(*sistor B12, 



Fig. B 

UndBrtide of long-wave tuner. 
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Tlio soroeii-Krld volta;:<* of tli»‘ lUdootor iu!h‘ 
is quite critical and tremondous Inrreases of 
si»nsiti\ity ran som<*tiiiies he made by rx|M‘ri- 
meiitiii;; with tlie value of resistor ItlO. 

TouplinK to the output rirriiit is tiirou^h 
the plate reslshrr and niiidenser network 
KlI, It is of eiuirse assumed that this 

roupliim will he int«» the ;:rid of uu A.I-\ nni- 
plilier tube. It is quite p<issibli*. of rourse, to 
use ti pair of lieadphom‘s dire«‘tly from the 
toitput tip jacks lait the inisniatrli of imi^e- 
<laii(‘es results in a treiuemliuis h»ss of rffi- 
<-ieii<y and if headjdioues are desired it is 
sut:;:esle<l that n battery amplifier r<iiisistintr 
of a sin;:le, typt' ‘Id fritide f«ir other typi* of 
lo\v-<miiuit-iinpe<Ian<e triiwlet he iiseil simidy 
as an inqiedanet‘-matehiiur rtmpler, I>ue to 
tlie tremendously hi;;:li plate impe<laare of 
the dete< tor tube (trreater thiiii \ Jt me;:ohnis> 
a transformer is out of the qut'siiou for this 
purpose. 

Adjustments 

After tiu' wiriim is eoiiiplele<l and elieeked 
you ar«‘ rea<iy for tlie ratlier tedious opera¬ 
tion of liiilim up the timed stages. Sinee, 
while there are many stations opi'ratiut: in 
tlie loiitr-wave l>and» the frequeiiry of tin* 
available ones will not he known, it will h«‘ 
best to use an oseillntor for this purjiose. 
If a serviee oselllator liavlntj: a I’outiuuousiy 
vnrialde frequeii«*y from TiUO k.<*. Is not avail- 
aide It Is a simple matter to rmistnirt one 
in aeeonlniiee with Kljr. 2, (The frequency 
liee<I not lii‘ known exnetly sinee tlie only 
purpose is to supply a signal at several points 
within the linud to cheek the ali;:ninent of 
the tmie<l elrcnlts.) 

Toll lil in I'itr. 2 consists of 2d0 T, of 
No. 2S insulated wire wound on a form .’I ins, 
in <lia. and f. ins, Umir, ami tapped at the 
eeiiler, Tiek-up eoil L2 sliouhl have ahout 
oO T, oil the same <Iia meter form and 
mounted in sueh a way that the coupling 
III*I weeu it and the oseillator coil can be 
vnrieil. 

Ailditlonal <lata conceruhur alitrnment pro- 
eetiiir«‘ has appeared In nunieious past Issues 
(d ItAPto-t'K.xn*, 

Pro]M*rly eiuistnieied y<m will find this set 
sensitive and stdectlve. The ahillt.v to secure 
circuit oscillation, iiy ndjustiiu: the v<dume 
<‘ontroI to nmximuui, permits ivj-eptioii of 
weak plione statiims l>y the squeal method. 

Results 

A llstenliur tost was coudiietwl for a short 
time diirintr one afternoon under the follow- 
lii^r I’ondllions, 

ho<*atl«»n : Very poor, in tin' heart of New¬ 
ark suiToumled by tall, sti‘el frame huildiu;:R 
ami with every 4oneeivnlde form of elertrli'nl 
i lit erfereiiee lUeseii t, 

.Vmdal: About Tdt h^et lonp and lead-in 
appr<ixlmately the same length, siimle wire 
and unshiebied. 

•'IP* butteries, total voltatre. 2ritj, 

Ilemiphones used onl.v witli no audio om- 
pl!!i(*ntioiu 

Time: -I P.M. to o 1\M, (which Is any¬ 
wheres from 10 P.M. to uiidni;rht In various 
Kuropean countries). 

Nothlnt: but inisrellaiu'oiis <-ode and mdse 
were IiiMinl foj* soim* time then a faint velcc 
si»eakiiiir in what s<'<mii*d to the writer t who 
is, however, no linguist i to he Frem li. Vare- 



fiii listening and a check of the dial posi¬ 
tion ( 2 S) against known stations brou>:ht 
the eoncliision tliat the station must bo Uadio 
Paris on 1,048 meters (182 kc.) thoimb no 
niiiuMiiiceineiit was heard, Since, by that 
time, it was trrowlntr quite late (in Kurope, 
that is> and since the foreljrn stations ob- 
si*rve more seemly lunirs than tlie American 
it was decided knock off and tro at the 
business of plekiii^ up Kurope In a serious 
way at some later ilate, A eat eh of one 
station out of the jiosslldt‘ half-tlozeii or so 
was eousidereil rather j:oo<l the first time 
on the air. 

For the information of those who arc not 
familiar with Kuropeaii statiiuis a list of 
possible catches to fish for ap|>enr on Vi:, 87, 
with othi*r pertinent and lielpful information. 

List of Parts 

Four speeial, liitrh-train, siiigle-t lined I.F, 
transformers. 4oU kr„ LI, L2, L'h L4; 
t iiie K,l*, I'lnike «-oil, 80 lull.. K,F,i\; 

Three *4.-\V, earhon resistors, 70,00U 1 

♦dims, 112, iu‘, Kd; I 

Two I.U.t'. carbon resistors, 25,000 

ohms. IM. 11:1: 

One LIC.r. carbon resistor, 10,000 

ohms, US ; 

One I,U.r, carbon resistor, ,1-raeg,, UO; 

One LU.F, carbon resistor, .lo-meg,. 

UlO: I 

due 1,U,0, 'A-W. carbon resistor, .25-meg,, 

Uil: , 

One LU,C, 1 W. carbon resistor, lOO ohms, i 

U5 : j 

One Fleet rad wire-wound volume control, 
in.nun «duns. U7 ; 

Two t'oiieipurse dual-type paper condensers, < 
iiou-imlmqlve, .l-,l-mf„ 400 V„ Cll, i’12, j 
nn, 014: 

Tlirec Oiriieourse paper condensers, non-ln- I 
duetive, ,1-nif., 4 (Ml V„ CM5, 010, 017: 

Two i'oiieoursp* paper eondeiisers. non-induc¬ 
tive, .25-mf., 4on 018, 020 : 

One mica eonileiiser. .Oni-iuf.. OlO : j 

One mica variable cipiulenser, 80-250 mmf., 

(*!»: 

One ibuKMiiirse eleetrolytlc condenser, 25 V., 
10 nif,, 010 : 

One 4 gang tun lag comleuser. 350 nimf. each 
spMqinii, 4*1, 4 * 2 . o:>. i*4 ; 

Four 1. 4 ’,A, d linie wafer sockiqs : 

Four 1,4*.A, ghpve-type tube shields (for tubes 
having size STl*2 hiilbsl ; 

One I. 0 ..\, eleetrn alley chassis, CVi x 10 x 
2 Ins,: 

One !.4'.,\. spring bimling post assembly, 
markiMl “ANT.*’ **4;UP.”: 

Oin- I.O.A. twill tltp-jupk strip: 

One 4 p<p!«‘, dpnibU-throw switch; 

Three Sylvaiibi typ«‘ dl»d vacuum tubes, VI, 
V2. vV. : 

One Sylvan in type GOd vaoium tube, V4. 


READERS' DEPARTMENT 

i<Utntinu€<J from p</r/« 08 1 

"LONG-WAVE CONVERTER” 

Fiutou, U.\iu 4 >- 4 'it.\Kr: 

Aftir having constructed the •‘Long-Wave 
4'onverter*‘ descrlbi'd in the April, IP31 is- 
sm‘ <pf U.\iuo-Oii.\FT ami having liad sueh tine 
ri‘slilts with it. I tlupugh tiuit possibly you 
would like to bear from sipiiienne who has hn«l 
real results with It, ! <*pnistriiete<l the con- 
verip*r a roll ml a Hartley ipselllator circuit 
inst4*ad of tlu‘ dynatnui incorporatt'd In tin* 
original constnieiiiui. 

1 have not kept a eoiiiplp‘te log of stations 
recp4vi‘d. using the conv«Tter in coiijunetion 
with a Majestic 52 superhet<‘ro<lync. Ilmv- 
t‘ver, 1 will givi* you a listing of n few of 
the stations I liavi* re<‘eive<l but not verified : 
Paris, Fran<*e (l.O.’ll imq<‘rsi : FL, 1.44d 
meters: llilversum, Holland, 1.875 nu'ters: 
Hanover, Oermauy (at intervals i relaying 
Hamburg (pn 5d«i meters: and niimer«pus ex¬ 
perimental, weather, ship-io-shore, etc., trans¬ 
missions here In the States. 1 have been 
uiinbb* to try any real 1>X of the past 2 
years since where lam we did not liave elec- 
irielt.v and I did not tin<l It eonvoilont to 
const met a battery S(‘t. Put. now. we wlU 
have a line “ont <piir wa.v’* and I shull again 
be on the hunt for long-distance records. 



Donlt useaUdie steam 
for tlie Tvbistle!" 


We could easily build 
BO gosii-dani much D.C- 
reBistatice into our sup¬ 
press prs that ypiu could 
not hour a Tesla coil ex* 
XPlo<liiig in your gaB 
tank. . . . 

But you wouldn't get 
any power either. It’a 
a case of knowing just 
the exact ratio of R,F, 
to D,C, resistance, 

. . , and boy—CEN* 
TRALABS have th* 
answer. 

Central Radio 
Laboratories 
MILWAUKEE, WIS. 

Centralab 

MOTOR RADIO 
NOISE 

SUPPRESSORS 




The New Supreme 
Precision Multiwave 
Signal Generator 

MODEL 180 

The performance and price 
of Model 180 will amaze you. 
WRITE FOR COMPLETE 
INFORMATION TODAY, to 

Supreme Instruments Corp. 

499 Supreme Bldg, Greenwood^ Miss* 
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:e or One 
or/^ore of These 
^pu/arShort Wave Booh 


Hfre > money put right Into your pocket—hera*i t mt- 
{"* never save a thought to. You get abiolutely 
FUhh any one or more of the regular 25c and 50c ibort 
wa\e books wiih a year’s subscription to SHORT WaVK 
CIIAFI', the Radio EKperimenter's Magazine. A ono 
year s subscription brings you one fifty cent book or two 
lwenly-fl\c cent books; a two-year subscription brings 
you two fifty cent books and any one twenty-five cent 
book. Decide NOW what ^ks are most necessary to 
you—-then send us your suuscrlptlun by return mall. 
The books will be sent to you Immediately. 


j, ■ 

Srair 1 i 
f A 3 ‘ 


\ 

t 

SHOWbAVrl 
HCINNlR^i 
. BOOK J 


Uji 


! 

hnJ 

; 'V u 

1 


No. 1 No. 2 No. 3 No. 4 

50e 50e 25c 35o 

'T’HTS popular short-wave magazine Interests the great 
* **’niy of “hams," broadcast listeners, and genera! 
radio students who are Interested in experimental as 
well as scientific angles of abort wave development and 
application. In each monthly issue appears the largest 
and most correct short-wave station call list, and Im¬ 
portant rnnsiruction articles on receivers and transmit¬ 
ters. Including "plrturlzeil" diagrams easily understood 
feature "orlfinaled" by SHOUT WAVK 
CR.VFT. '\ou‘ll also find the ialest news about short¬ 
wave physics, micro- and ultra-short waves and other 
appllcatlona of this newe.st branch of radio. 

Many Short Wave Sets to Build 

Many excellent short-wave sets with complete conslrtic- 
non details with “picture" diagrams, are found In every 
issue—tlifte sets lary from simple one- ami two-lube 
sets to those of more advance<l design, five and eight 


Big Silver Trophy FREE! 

Recently Inaugurated by Mr. Hugo Oemsback. Edlter. 
was the “Short Wave Scout Contest." To the Short- 
Uaie “fan” who has logged and obtained verification of 
the largest mimlier of short-wave stations from all (nor 
the world, during one month, will be awarded a magnifi¬ 
cent sllier Short Wave Scout Trophy, 



SHORT WAVE CRAFT. Oept. RC -834 
99 Hudson St.. New York. N. Y. 

Cenitemen: Enclosed vou will find my remlttaneo for a 
iiibscrlptlon to SHORT WAVE CRAFT for 
( 1 One Year % $2 .*i0 (Canadian and forolgn $3.00) 

( ] Two Years @ $5.00 (Canadian and forolgn $0.00) 
fiend mo FREE books whleb are circled below. 

13 9 4 

Name . 


If is iMissil>l<‘. wiiuld you pletiso scihI 
111'* a tllnt'rain f(>r a roal lim*;-\vavi' 
iisitiu' a haiulimss lilter and tho now tiilu-s. 
i-i tiler tin- piinriiile yoti used in the eon vert er 
or I in- sii]M-rlift<‘r(Miyni> prineiple, (l wmihl 
prefer ]ilim-iii coils, the use (if heneyeomb 
coils will be (i.K. if tln-y are the suiiie 

^i/.e the (Hies used In the eon vert eri. 

A, L. Se.\i.i:, 
Rfiute Hux olO.l, 
l*€n»avuhi, Fla, 

I Tln-r." Is eonsideralde inten-st in the direet 
reception of hnitr-wavo siatiritis, and we shall 
Im- udad to rcicive reports of results ohiaitirMl 
l»y railio nn-ii r-vruy where, wit It r-iilier tin' 
’■ Loim-W avi‘ t'onvert(*r” tr» wliirdi .Mr, Seale 
refers, or ilie lon:j-wav.‘ Miner di^st-rihr-d In 
lids issue of It.vino-Cu.NFT. 


A COMPLETE SET TESTER 

(f‘o/if/tiwer/ from itat/e D1 i 

sistnee, 0 l.OOO/lO.OOo ohins/O.l- /l.O me;;, 
uhm, and; eapaeity, 0/0.11*5. mf. 

The “English-reaciing" Tube Tester 

ilr rile use nf the I*In;:lish-readiin.r tiieter 
is helpful for sliowin;: a ciistomer that there 
is no ;;uoss work or secret tueilinrl iiivrdved 
in test In- his tubes- -when, in testinir a tnln', 
tin* pointer of tho nn'tor slops at the word 
“bad. * the cusloiin'f ace(‘pts the verdict wlth- 
«nit 4pn‘stton. 

.Vn Inien'stini; foatore c»f this tnlio tester 
is it.s uidlity tr> indieato sliorl-ciriaiited erni- 
• lilhnis hetwoen ana “ elements of any radio 
receiver tnhe. as eontrast<‘d witli the usual 
tube testr*r, whirli will indicate shrn't-circiiits 
be I ween aalff " <n' eh-nicnls. ‘Pliis tester 
will aeeoinorlato all r«*c<‘iviiii; tiibi's, int-huliaa 
tfiUMr a'ith .*> fihnaraf trrnnaali*. and til anient 
or heater pnreiitial rating's of \ .:> to .‘lo \\ 

The Service Oscillator 

A complete] v-shi('lded s(‘rv|ce oscll- 
laior is pioviiiod for opeiatimi from any A.t'. 
power supply (whieli aiitotiiaiieally accoin- 
idislies 100% fuodiilation I. Tile (»8(‘ll]at(*r 
i- tniii-d with .1 preeision-iype dial: the oiit- 
piif is contndl(»d liy an iittennat<n* (and any 
of rile d poteniial-im'asnrint; raii-es of 

tile analyzer iueM*r may he used for radio 
fre«|iiency oiupiit iin'asurenumts. 

I!aeli osci|]ati»r is individually ralil>nited 
over a fnndamenial raiiire of 1(H) t<( ".’’•O ke, ; 
the hiirlier I.F. and broadcast frei|n(*iici(‘s, 
up to l.r.Uo kc., are pr((vid<*d by ea lib rated 
harnioiiies of the fnndatiiontnl tiiiiin- raii-c. 

The “Straight-Forward” Set Analyzer 

Id I Siniplielty and strai-Iit-forwardiu'ss 
elmraeierizi* the desi-n <»f the (•(unr*lete an¬ 
alyzer inelned in this tester. "Strai;rlii-for¬ 
ward ness" is a new term in analyzer desi;;n. 
and is used t(» iiidi(*ate and (‘ni])hasize the 
simplicity and ease with whiih tin* “free 
rcfcM'tice indiit** system of s(*t niiai.vsis may 
be cm ployed with this new test inst rumen 1. 
TIm' “aiialyziti;; cabl.*" of this tester simply 
extends the tnlM* (drctiits to a tieiit-aiipeariii;; 
and coiivi*ni(‘nt panel arraiiirenieiit (if insu¬ 
lated tt'l'iiiinals whl('h etuible din'ct or 
•St iali.dit’f<(rwa id** nu'ter (’(uinections for any 
desired iiieasiita'iiient. 

.\s a novel and valnalde addition to the 
nnnlyzini: I'irciiits. a ‘'irrinind** connection is 
made thron-h tile flexible ainilyzliiK cable, 
'iimilar to the conventimial top cap or c<ui- 
trol-tfrid circuit, lait iinlmlin^' instead of 
the cap (vuiiu'cTiim a ‘Kroiiiid’’ clip at tin* 
top (d the atialyziin; pliu'. and a "tJlDU XK" 
ti'iniinal on the tester imind. so tliat the vari¬ 
ous nieasiireiiients can he made on the tester 
pnm'l with reference to the chassis of the 
radio set. 


AddreM .... 

CRy .8Utt . 

(Send romlttincft In ch*ck or money ord«r, Ragletor 1«W 
t«t If U eontalna cash or unused U. S. Postagg Stampa.) 

MAIL COUPON TODAY 


The Multi-Range Ohmmeter 

tai .\ direct-n'adin;; olunim'ter. with 4 
( ratures. u. I.uou Iu.imiu ohiiis/u.l- /t.u me;c- 
ohm. is provided in eontu'ction wiili the an¬ 
alyzer meter. The u l,u ine;tohni raiiiro is 
available when used with an ordinary 4.“i V, 
h.attery, while the other raiii:(‘s are actuated 
by a self-contained 4,rt V. tlasiili^Iit battery. 


'rin* lowest division of the lowest oliiii- 
iiirter raiitf<* is 1 oliiii. with the •5-'i oliin di¬ 
vision at the center of the dial, whidi makt's 
this raiijri* id(-ally suited for l<rw-resistance 
(•(Hitiunity tests. 

(i‘*(»r th((se wlio practice ‘'.spi'ed** in serv- 
h-e work, it is one of (lie most interest in;; 
fi*atur('s of this a|t|dicati(*n of the “fre(* ref¬ 
erence point" system of set analysis [dc- 
serihed in detail in the SepleinlH-r, issii-* 

of i:Ai>io-l*it.\rT, In the ariiele entitled, 'Tit. 
lM*s!;rn I'rineiples of an .•\ll-rnvp((sc 'I'ester * l 
that any ran;:i‘. of any function, of the an 
nlyer iiu'ter can Ix' slrai;;lit-f(U-wardly con 
ncctt*d into or across any circuit of a ttiln- 
.socket for current, p(n*-nti:il or rcsistunc(* 
Dieasiiremont.) 

The Capacity-Measuring Unit 

(hi liy iitilizin;; po\v<‘r available iu tli-* 
radio si't, in ('onjutiction with this “portahle 
laboratory." the ]a'ofessloiiaI radio man is 
enahh'd to t('sr i»ap('r condeiist-rs for h*ak- 
a;;e. or lu measure tin* h'aka;?e enrreiit of 
el(*cirol.vtic coiirh*ns(»rs. 

Tlire(‘ eapacity-nusisnriim ran;:es. O/d.l'j.’’,- 
mf.. are provided for directly n'aii- 
in;; iion-p(*lariz(*d c(nuleiiser vahu's on an 
(»V('nly-ilivi(h‘d .scale of tin* analyzer iii<‘ter, 
in eoniii'ctioii with the re^nilar A.O. pow(»r 
supply system. 

Of p.xc<*ptional interest is the fact that 
('on(I(*ns(*r capacity and A.O. V(*lta;:e vahu*s 
are iiit(‘rpreicd on the re;riilar. vrenUt-fliraUtl 
scai(*s used for nn'iisiirin;; I».t\ vnliu's. ^I’lils 
feature, which was sectiri'd by .s]>eclal circuit 
desi:;n, avoids tlie n(*c(*ssity of res^u'tiii;; 
('illier t(( an “off-set'’ scale, or to tlie type of 
scale whieli, haviii;; tlie divisions crowded at 
(mi- imd of the scab*, is chara('teris|ie of tin- 
usual ‘nniversar' met(*r. 

1*iM‘ panel is finished in verichrotne: tin* 
canyiii;; case is pr((vided with a dctachuhio 
('(*ver and a compartment for a(*c(»ssorl(‘s, 

,\!t((;;i*ther, this portable set t(*ster is an 
excellent example of Hu* progress which ha> 
hecn made iti test In;; apparatus. 


AN IMPROVED 
MAGNETIC SPEAKER 

{Cant inn ft! fvaa\ paf/v b! i 

tl(m does not r(*(Hiire any ext(*rnal power for 
Held cxcitathui, since the nniKtU'lii' fore.-, 
which is a pre-n'cpiisite iif any siieak(*r, i- 
ohtalned fnun iH'nnatieiit tiia;;n(*ts alwa.vs cm 
pIo,vc(| in tlieir construction. 

Construction 

rnforiunately, some (d the major draw¬ 
backs to miiLui(*tic types of loudspeakers wen- 
snliicicilt to inlliK'iiee radio s(*t enthusiasts. 
I'ndaibly one of tin* nuist important was that 
of "chalt(*rin;;*’ on Uuid vohiiiu*. due to tin* 
ariiniMir(* strikiii;; the p<de ]d(*ces. However. 
Ihi.s def('et has h(*on comph*te]y (*liminat(*il 
In the constnictlon (d* the unit shown in 
Fitf, A. An idi*a as to its ri;;ld nu'chanicaI 
as.-iciuhly can he se(*n in Kl;;. 1. The anna 
lure in this unit consists of a nninliei- of 
1 -iniiiiati‘d pieces, wliieh when built up, Dual 
a Ie!i!;ih approximately %- x H-iu- iu widtii. 
This memher is riiridly fasteiu'd «ui (un* end 
hy two copper l(*avcs whicli "nn-k" on rocker 
nriiis litt(*(l onto each end. Tho lead castitn; 
itit(* wlilcli tlicsc rock<*rs lit arc* curved pur¬ 
posely so ns to facilitate tliis motion, t'an* 
fitl analysis of the const nnt ion of this 
speaker will sinew that armature nnuion is 
trails mi tied directly ter the ccnic* wit limit the 
use of any levers or ini(*rtin*diaiy ineeluiiiienl 
Clemen fs. 

*l*wo liuTseshoe-shapod nia;;ni*ts are imii* 
ploycMl. as (‘an lx* seen from FUb t. Tliei 
s(»rve to reinforce cac'li other .so that an iii- 
ei(*ase In tlie iini;;in*tie lliix density at tin* 
air Kap results, which iiien'ases the sensi¬ 
tivity of tiio milt. 

The unit is coniph*teIy encased to prevent 
dust or metal particles from (‘iiteriii;; tin* 
unit and liit(*rferiii;^ with Its eflici(*ney. Tlio 
cone diameter Is S ins., with conc'cMitrir 
rldces impressed at various rlrcniiifer(*nces 
of the cone to Impro^'e Its response* cliarac- 
l(*rlstics. 
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INFORMATION BUREAU 

M'ttntinui'tl jt'um funjt' 5M»i 

Sion with ;:rnl ami plato 

rI ht, Ims mn Ixh’ii oxrofdoil, «-niiti(HU' t" 
n|M*ral<* ili<‘ Jilainoiii at ilio altovi* imr- 

iiial valno iij) to 2 Innirs, «lisrar<lin;r tliosi- 
iiiIm-s wliifli <1o not n^ariivaic wifliin tliis^ 
tiiiio limit. 


A SMALL MAGNETIZER 

(27-11 Mr W. A. ’rroxol, \Varn*n. Oliio. 

I I waul to iHiiPl an (‘lortrniua;rnot 
for ro-ina;;ii<’ii/nii;r phono, pirkiip and nia;r- 
iM*tlo roin'odiioer iiia;:ia*ls. My idoa is to 
lako a round, soft-iron bar I in, in dia.. 
alMint 1 ft. Ion;: and liavo it hont into a 
‘'I'” Kliapo. fiver its two jiolrs placi* 2 roils 
iiii<l I'otuiort tiirrn in srrios so tliai a norfii 
and south p<dr Jiro <*roatrd wlirn lids assrni* 
lily is <’onnrrtr<l to a !►.<*. supply. 

What 1 want to know is, tin* si/.r and nnni- 
hor of turns rrqnirr<i for tin‘S<‘ roils. .Mso. 
wliothrr til is lua^Mirf i/.<*r ran In- nsi*<l witli a 
d V. storatrr Imitrry, or a radio sot ‘ir* 
olitninator. or winMlipr it rr«iuir*'''^ 11^* '* 

]>.('. from a ionrrator. I would ratlirr liavr 
it oprratr from a d V. stora;:r liattrry as 
ihrir aro no Ii.C. linos iti Warrm, 

I A. I A snitahlr nnmtirti/.or <lrsl;:nr<l nlono 
the linos su;:;:rstr<l Is show‘n in I'iy:. 

A n*ally offrrtiv<‘ innmirti/.or. howrvn’. would 
rnpiiro the n.so of a liu V. li.f‘. supply. 


AN ELECTRO-ACOUSTIC 
WAVEMETER 

(2741 Mr. .1iH-oli IMorkopf, f'ollin;:sdalo^ 
Prnns 3 ’lvania. 

♦ ft.I Whnt are tiio ronstnnts of tho <’ir- 
rnit shown at L in thr d<^partnwmt, "Itocent 
Uadio 1 lovolopmonts 1 lliist nitod,’* in the 
.launary. l*.i.“.4 issno of UMno-f*u.An. pap‘ 
:ili2? 'riio niannrr in \vhi<-h this “olrrlro- 
nronsti<* wav<Mnrtor*' oprnttos is not v<‘ry 
rlrarly indiratod. 

lA.i [{ofrrrin;: to tho illnstratloii, which 
is rrprodurotl ho re ns I'i;:. 1^27 4, rolls It and 
1. may hr lionoyroinl) units or a sprrial A.K. 
tninsf<>rmor. Coil It is doslt:no<l to match 
tho plate lini>o<laiico of VI. A raiitfo of 7<id 
to ‘t.UMU <’yrIos call ho covorrd wltli an In- 
dnrtanro I. of about 1<ld iiiillibonrirs, and n 
Lrrds and Xortlinip dorado roiidonsor box 
of 1 mf. caparity, C, to tnno the wavoinrtcr 
rirmit to resonam‘o. 

With a 2 statfo A.I*, ainpllfior thr s«‘nsi- 
tlvlty at l.OoO cyrlrs prr sorond is snfflrlrnt 
to [M'o<lu<*o a fiill-srair doflrriion of a 7 nia. 
thortnoanunrtor by whistlin;: a l,<iuu c-yrlr 
iM»lr with inodoratr intmsity at a <lis!aiico 
of 4 or .7 ft. fnnii thr mirroplKuo'. M. Traiis- 
formor T is a starnlard miri’ophonr roiiplin;; 
unit. Tho normal '*A,“ ‘’It," and ”«*" volt- 
a;:rs ai’r nsod on thr nibo, whirh may bo 
a standard trlotlo. 

It may Im* of iiitorost to note fbat this now' 
rnMjiieiiry niotrr for s<miid waves in air has 
bri'il drvrlo-jiod for lisr 111 pla<*r of IbdmlHdtz 
*»;• Koenig rosonafors to ilrtri-t sound ami to 
diUrnnlno tin- pit<*h. lA'rn for those with 
wolbtraiiio<l ears thr isoIatir>ii of oomp<»nrut 
fri-niioiirlos in a romplrx son ml wavo is un- 
ndiablr with llrlniholt/. or Kon'iiI;: resonators. 
Hut tho now I’lort ro-ar<ni8tiral wavoiiietor. 
when correctly drsi;:n(‘d and roustI’nctod. <*on- 
stiUltos a sriisitivr. srlortlvo, liiirnr wavr- 
lartrr idiruit whirh ran bo nsod in aiudyzin;: 
roniplox sound waves. It also can br ;rivon 
dlrrrtional rliarartorisiics ami nso<l as n 
sound detector and (lirr<<tioii lindrr. 


ONE STAGE OF A.F. AMPLIFI¬ 
CATION 

f27o) >rr. Crotfory flippers. Clovrland, 
i diio. 

C^i I r<nist iMicto^l a -1 tiibr btiidsprakrr 
set** nsin;: a typo liS tube wlilcli ;:avr satis- 
fsu-tory results on lorals. but 1 am now r^ni- 
froTitrd with tin* problrin of obtnininj;: irroatoi* 
volume by tlir addition of an amlio ainidi* 
tier. As I livr in a Ii.<\ distrb-t. <'an you 
sa;:ffosf a method hy w'hh'li 1 <’an couple the 
'5K rr;r«-!irrativr thdrrtor to a 4S typo tube? 

iA.> Wr have had so man.v rrpnosts for 
diavo'ains of sln^h-sta^r .\.F. aiiiplitlrrs that 


Wr arr rriM'odnriii;: in Fi;:. bi.27.7 4 fniida- | 
iiiriital rirriiits whirh all rxiM-iimriilrrs may 
adapt til tlirir individual rnpiirrmrniIt 
is hoped that ihis set of <-lri iiiis will be used 
in the future as a r-'fiTeilre by all ihosr wllo 
wisb to add a sta;:e ef A.F. iiiaplilbatjea to 
existitii: sols. 

Tube ty|>es VI and V4 may bo of any de- 
siied t.\iie III maieb rlie lemainim.: nniis of 
tbr set. At A ami I’ are slmwii eoniieetions 
for, resjiertively. iriode and peiM.*de -diio- l- 
boalri-’* power onipni tniie':: iiti»es V:‘. ami 
VI. in F ami 11. i rsperi ive|\. are a No of ibe 
tiiode and peniode types, bat of ‘indirert 
beater" <lesi;:n. 

Normal rated voltav'^’s may be applied a< 
"A." "lb" ami "F." : or. any eoiueiiieiitly 
a\ailalde voliaues. witbin tin- safety liiiiiis 
of flic tnlie iistHi, may hr applied to lliese 
rirniits. 

f‘on!rol-;:rid or "("* bias volia;:o for dir'-rt 
heaters 1 ami V2 is indirati-d lo lie suppli'’<l 
by a "f"‘ battery. In the insianie of iiidb 
r«‘<’t heaters V:; and V4. this "F" Idas is 
more ronvonientl.v obtained, ordinarily, as i 
the drop arross a resistor in the ”1»‘‘ ro* 
turn rireiilt of tlie tnho. The value of this 
unit, resistor It in f' ami \K may !»• deter- i 
mined i'Xporimentall.v or hy rofeietiri* to the i 
table. "Uadio-Fk.mt Uia< Kesistor Values." 
wbieh a[ipejired as It.viuu Skiivick Ii.vr.v i 
Smkkts .Vos, 1i:t and 114 in the May. lb"»4 | 
is.siie. pa;:es i*7u iiml (171. This tahnlaiion 
rovers tho roipiiremonts of prariirally every 
4 ‘oinm<M'<’ial tube: over 2"».7 different operat¬ 
ing rmnliti<»ns are ronsidered. iti ronnortion 
with <»ver .7,7 <lifTerent tyj»es of tithes. 

.-Mthoiitzh a ma;:nerir reinodiirer is shown 
in all inslatiros as a matirr of ronvenieiM’e 
dirortly ronneetrd into tbr phitr riniiit of 
the poW’er tube, this lejn’mblrer may be lll- 
dirertly r<niided tliroimh a nanb-nser or hy 
moans of an output transformer in the man¬ 
ner shown in numerous past issues of Kahio- 
I'tiAFT. Or. it may be entirely reidnred by a 
dynamlo niiit of either the pertnanent-majinot 
or elect ro-mamiei ie type: ener;:y for the tiold 
coil of tlH‘ mamieto-dynaniir reproducer may 
be olitaineil from an exriter unit ilnfurnia* 
tion Hureaii. ItAino-FuAFT SojMetnber. ID-bt. 
pa;re IdSi, <ir from the jdate or tilament cir* 
cult of the sot In wbicb it is nsod. 

In circuits A ami It tin- output of tho 
rn<Iio sot or devb-e with whieli ihe iimplilbT 
is to bo use<| ootineets to tile .Ul-tllf. COll- 
deiisor ami one side of the Mbinient. Iiias- 
nmeh ns tho lilaiuent c«nin'’rtion will bo made 
automaticaMy if the supply is made <'om- 

moii to both the extornal unit ami Vt or 
V‘5, It will be neressary only to ran tho lead 
to th<‘ plaio of tin* last tube in tlie oxternai 
unit in ordor to sorure Input ibo snpide* 
meiitar.v 1 in In- amlio freijiieiiey amplilier. 

'riio .same plate roiuieetion is mado in rir 
enifs C and lb It is neressary. however, to 
exerrise a little care in eonneeliim the rlnissis 

lead. ‘I'liat is. if the ..enlary .V.F. 

aiii])litier is to be used ill eoii.inm tion with a 
<*omiuerrial radio set ibei’e is the possibility 
that this set will not have its tibniient and 
•‘1» " riinneetioris wired to the ebassis in 

quite tin- ndatioii shown In tlo'se two eirmits. 

iftiL'c rrrfuht that coiiplim: eondens«-r F 
is not shoi’tod. leaky, or •i]M>n-eirrniied. 

Mr. f'opiiors* impiir.v is ln-si answered by 
referoiiee to tile artlele. •’lloW to Hlllbl T be 
Savil ‘I'ype 7 4s |i.F. Kit Set.'* K aoio-i'iiaFT. 
l»o<-eTnber pi:. 'I'liis ariirb* dis¬ 

cusses tbo desl;:n faetors ;:overiiin;: tin- use 
of the l.vpe 4.S tube. 

Followlni: is a listing: to bo ns4*d Id con¬ 
nection witli I'ly. f t.276 : 

List of Parts 

One mica- or papor-dieloetric dxod condenser. 

.01-IIIf. : 

fine mid leak. fi..7-me;:. : 

fine vacniiin tnlo- tto iinM-t imlivldiia] i'4‘- 
qiiirt-meiits 1 : 

fine tube socket l for tube S4>|erted I : 

< In4‘ bias resistor i for imlin-et-lieater tiiln^: 

si-leet valiu‘ as directed i : 
fim- bias resistor iiypass i-oinb-iiser t for in- 
direci-lieator tube eireiiiti. lo mf, (ma.v 
be of electrolytie type, with tie;;ativo lejol 
conneet4-d t«i '‘I*-—"> : 

KItflu bindiim posts i2 for bait cry eonnee- 
tions. and 2 for output). 


RCA makes 
aerial history! 



"Provides a new source 
of pr<ifit for the wide¬ 
awake service man" —says A. H. Prow*.Pres. 
Phila. Radio Service, Men s Association. 

E very home with an all wave set is an 
immediate prospect.. .so get busy! 
Tell your customers how this remarkable 
new antenna brings up weak signals, 
cuts down man-made interference,gives 
more uniform response because of 
special ’’double doublet" feature. Kit 
of essential parts retails for $7-00. 
Your installation charge extra. 

Special ’ Dealer Demonstration” An¬ 
tenna Kit, Net Price $9.85, makes 
possible convincing demonstrations in 
your store. Connects to four receivers. 

Have you seen the remarkable new' RCA 
Full Range Test Oscillator? 90 to 25,000 
K. C. Direct Reading Dial, weighs 5 
pounds with batteries. Only $29,50 


WaiTLD WtDE 



4.NTENNA 


WEBSTER- 

CHICAGO 
SO WATT 

Class Amplifier 

t«r 

Wall or Rack Mounting 



Type A-66 

Webster 50 watt amplifier for wall 
or rack mounting. Three stage: 
push pull 845 output, for micro¬ 
phone and phonograph. Output 
impedance 500 ohms. Special 
transformers furnished. 

FOR CATALOGUE I 

I.4-t ns put your nnnm on the WVljster 
mnlllni: list* to rovf-ive oiir re;:ular 
bulb tins, 

The Webster Company 

3830 WEST LAKE ST.. CHICAGO. ILU 
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FREE 

48-Page Supplement 

to the Auto-Radio 
Service Manuai! 

To «^«ryonf who now pureh»*«i the OFFICIAL 
AUTO-RADIO SERVICE MANUAL thli blK 
48-page Supplement la Usued FREE. Prac¬ 
tically all of the latest aeU. together with ter- 
fIcing Information will be found In these new 
pages. The new Supplement does not Increase 
the cost of the book to you. but gltes you en 
Auto-Itadlo Serfice Manual that is right up- 
to-the-mltiute with service notes. 


THE P.E. CELL 

(Continuvd from junjc 

the most common. The term pliotneh-Ltric 
cell is t'^merally u.sed tu designate a cell or 
tube in tvliicli electrons are emitted utuler 
tile inllueri<e of tdectni-mntrnetlc radiation— 
usually visible, ultra-vioiet, or infra-rc<l radia¬ 
tion. The photo-ronduvtire effect refers to 
devices in which light produces a chnm:e in 
electrical com! net a nee. Such dev ires are 
known as photo-eomhictive cells of which the 
most cotiiiiioii example Is the scleiiiiim «*ell. 
The third ela.ssitleatlon Is that of photo-roltair 
<ells of whieli tlier«‘ are the so-i'ailed electni' 
lytic au<l electronic types. Sileli e»dis reipiire 
no <>xteriia] source of voltage ami have rela¬ 
tively low internal resistance, 

Photo-Emissive Ceils 


Good Money in Servicing A uto~Radio$ 

If you are orerluoklng serlclng luto radtoa. 
you’ro milling a great deal of buslneai. The 
auto-radlo business had its greatest boom last 
summer when thousands of sets were sold By 
now many of these same seta reuuire servicing 
and with hundreds of them right In your own 
community, you can build up a good auto-radlo 
aorvlclng business. In a short time you can 
easily add iimilt or more to >'uur regular 

servicing business. 


List of Sets Covered in the Manuai 


Acme Radio .Mfg. Co. 
Allied Radio Corp. 
Atwater Kent Mfg. Co. 
Audlola Kudio Co. 
Autocrat Radio Company 
Auloiiiatie Radio .\Ifg. Co. 
Carter Oenemotor Corp. 
Century Radio Prods. Co. 
Chevrolet Motor Company 
Consolidated industries. 
Lid. 

Crosloy Radio Corp. 

Delro APPUance Corp. 
Iietrnia icadio Corp. 
Emerson Electric Mfg. Co. 
Fada Radio dc Elec. Corp. 
Federated Purchaser, lac. 
Ford-.Majestic 
Franklin Radio Corp, 
Oalrln Mfg. Corp. 

General Electric Co. 
General Motors Corp. 

A. 11. (;rH»e He C<». 
Grigsby-Orunow Co. 

Chas, Hoodwln Company 
International Radio Corp. 


1». It. Mallory & Co. 
Melbon» Radio .Mfg. Co. 
Montgomery Ward ik Co. 
National Co.. Inc. 

Nolllltt Sparks Ind.. Inc. 
Phlloo Radio A Tel. Cotp 
Plerce-Alro. Inc. 

Premier Electric Co. 

Radio i*hassls, inr. 

RCa-V ictor Co.. Ine. 
Sentinel Radio Oorp. 
8parks-\Vlthlngton Corp. 
Stewart Radio k Tel C^. 
Slew art-Warner Corp. 
Siromberg-Csrlson Tel. 
-Mfg. Co. 

Transfonncf Corp. of Am. 
United Amer. Bosch Corp, 
United Motors Serviee 
U. S. Radio k Tel. Corp. 
Utah Raillo PrmU. Co. 
Wells-Gardner Company 
Wliolesale itadlo .'%erv. Co. 
Ruilolph Wurlltzer Mfg. 

Co. 

Zenith Radio Corp. 


_ $^.50 

Over 200 Pages 
Over 500 lllnstration 
9 X 12 Inches 
Flexible Loose-Leaf Cover 
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GERNSRACK PURLIcations. Inc. RC<834 
99 Hudson .'^treel. New York, N. Y. 

Enclosed you will find my remlttanca of fl50 
for which please send me One Copy of the 1033 
OFFICIAl^ AUTO-RADIO SERVICE MANUAL 
with FREE 48-page Supplement. Send remit¬ 
tance In check or money order. Register letter 
If It contains cash or currency. W’E PAY 
POSTAGE. 

Name . 

Addreu . 

City .Stat# . 


IMioto-omissivc vvlls hav». bveti nm<b* with 
many illfftwriit types of sensitive siirfaees. 
For Use in tile visible sportrutn nu>st cells 
have a surface of a pure or <oinpoiin<lea 
alkali inelal. Siieli surfaces must be iirepare<l 
anil inaiiitalnei] in a vueuuin or an atiiiospben* 
of Inert gas at low pressure. Tlie cells gen¬ 
erally take tile form of a glass envelope 
within which the sensitive eatlnwle is either 
deposited on (lie inner wall of the bulb or 
on a suitable plate striu ture. The anode is 
nsnally of considerably smaller area than the 
cathode and may take the form of a wire or 
ring which serves to collect the eb*etroii 
emission from the cathode. If the tinished 
cell is liiglily evacuated it Is known as a 
vacuum cell, in which the photo-elect rotis 
are the only current carrleis. If tin* cell is 
lilled with an inert gas at low pressure it is 
<'alled a gas-lllled ctdl, in which the primar.v 
electrons imiize (lie ga.s, resulting in a total 
ldiotorIe<-tiic current of from one lo Tmi timi\s 
as great as that in a similar vacuum cell. 

Some the i)rinci])h* chanicteristics of 
phiilo-einlssive cells me shown i Figs. 1 lo M. 
In Fig. 1 the relative response of the various 
alkiill metals to various wave lengths of light 
is shown. It will lie noted tlint ,all of the 
alkalis are sensitive in the vislhle spoctnini 
which 4^\tends approximately from 4,(ioo to 
M.OMO ,nngstroiii units. The iiiaximn of sensi¬ 
tivity are foiiiul fnrther toward the longiT 
wavideiigtlis fur inen-asing atomic weight of 
(he alkali iiu'tals. Soilinni and potassiiiin are 
g<*nerally sensitized with h.vdio^eii, whlidi jii'O- f 
cess shifts (he maxima td tliese two alkali.s 
slightly towani the red end. Tungsten in- 
eamlescioit Iaiii]»s are generally used as light 
.stmrees with plKitoelcctrle cells. The distri¬ 
bution of eiiiTgy from a tnngsteii fliMiiiont 
operated at ILuixio shown in l‘ig. 4. 

Hei’suise this soun'e iMiiiis most of its «*in*rgy 
in the re<l ami in fra-red. it has heon ^lesir- 
able to produce photoeleetrie cells wliieli have 
gn‘at4-r siuisiiivity for long wavdi-ngths of 
light. l*i-ogi-ess has lM*eii inad<* in tliis <lirec- 
tion nt tin* Ihdl 'rch-phonr I,:ihoratories as 
ilhisirntHl by the <-urvi*s in Fig. 2. 

The most generally ii.scd cidl in^hiy is that 
known jis tlm Fs-i's..t i-.Vg or .siiiiplv the 
cacsiiiiu oxi<le t.vpe. 'riu* sensitive sni*fn<*c 
consists of u silver tilni or plate which is 4 >xi- 
<lized and upon wliii'h a ciirefnlly coutrolIe<l 
ipiantity of mctallh’ <-acsium is 4 loposihsh 
i. aesiuin reacts with .Vg-j) to form .'ll! o.xidc of 
caesiums with which a very thin tihn of 
nictallic <*aesium Is asstKdaled. Tin* pnjcess 
Is one which r<*qnires a considerable <lelica(*y 
«d control and manipnlation hnt it results iii 
cells wlii<-li an* many times nmre S4*nsitlve to 
red light rhnn any beret of ur,. pr<Mliieed. 

A t.v]>i<‘al color s<*tisitivity respotise ('ttrve 
of this e«dl is shown In Fig. .*(. in the same 
ligure is slitiwn the coltir respotise of the 
human eye, in Fig. 4 i.s shown the response 
of the eaesintn oxide cell to the light from 
a tiingst4*n (ilament. 

Fhoto-etiilssive 4-«*lls have a suhstantially 
linear ciirn*nt resptmse with n*si»ect to in¬ 
cident light intensity as shown in Fig. .'i. 
Tlie output of gas-tille<l <-ells increases with 
appll<*4l voltage until the curve of Fig. i\ 
npproaeln's a vertical line, at wliich point the 
lonizathm becomes self-.su staining and the 
cells glow. This generally rediicos or < 10 - 
s troys the sensitivity of the surface and 
sliould he nvoide^l by maintaining the applied 
voltage below the maximum .snf<* V(dtage 
given in Fig. 7. Vacuum cells, liowev<*r. 
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exhiuit A saturation cliaractoristlc whlcn Is 
Ui 1 m- cxiimtml iM-catisc of tlie ahsrtur of gas. 
\jHuiiin cells have roughly l/r> the oiitiuit 
of gas-llllml cells but are more stable ami arc 
not critical with respect to operating voltage, 
as shown in Fig. 0, 

The dynamic characteristics of a typical 
photo-eniisslve cell are shown in big* 
vacuum cell shows essentially uniform ^ re* 
sptuise «iver a wide range of frequencies. The 
gas-lHled cell shows marked attenuation with 
Increast* of freqUi-ncy. 1-urthernmi e, the 
greater the applied v.dtage (resulting in more 
gas ampliticatlonl, the larger is the attenua¬ 
tion at high frri|Ueiieles. As the fimineiicy 
increases the dynamic output approaches that 
of a vacuum cell. 

There are many other photo-enilssive cells 
employing sensitive surfaees which are sensi¬ 
tive to ultra-violet light. Although their 
charaeteristics are interesting, fli.dr appli*^a- 
tion at present is liruiti-d to seletitllie research 
and a very few' seiiil-eonuncreial applications, 

Photo-Conductive Cells 

As mentioned previously, the selenium cell 
is the best known examide of this type, 
element seleiiimu. dlseoVered in IHli hy 
r.erzeliiis, Is known as a “seinhconduetor. 
Its light-sensitive jiroperties were dlscoverotl 
by accident in ls7:j.I The usual form of cell 
consists of one (►r more parallel pairs of 
conductors whi«h are bridged by a thin film 
of grey ervstnlllue nietallle s.deninm. Since 
light can pcneiratc hut a very small depth of 
the metal, It Is desirable to expose as large 
iin area of the sensitive metal as possible 
without greatly increasing the resistance. 

A common construction Is a glass i»late on 
I which a gold or platinum film Is deiMislted in 

Six Stirring Stories of \ the form uf a grid, llnlf of the gold film Is 
® separated a short distance fnun the other 

Future Science in 
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V^%IE'M^A'•^•UO^^^^Yl.X l Mantrll. I ,„le.l vollake. 
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Invention" form. Delays 'arc dangerouH in patent 
matters. Free information on how to proceed. 
Clarence A. 0‘Bneii, 533-E Adama Duilding, Wash- 
ingtoiia D. C. 





10 


HOURS 
of Reading Pleasure 



AnalyzerA 

Resistance 

Tester- 

Latest 

Design— 

YOURS 

Without 

Extra Cost 


Gel Into a Line 
Where There's 
Action—Every Day— 

And a Payday Every 
Week—ou Be the Bossl 

Riglit now while hundreds are 
looking for work where there 
Im’t any, the radio service field 
can use trained men. With the 
proper training amd the necessary 

eiiulpoirnt, Jtiu ctn enter thla flelil and make a eomfortable 
iLlnff. We InHuile with our rourse thlt modem set ene- 
lyier and trouble shooter wltlmul any extra charge. Thla 
piece or eiiuipnicnt has pmred In be e Taluabte help te 
our memberi. After a brief period of training, you eaa 
take the set analyzer out on ^er^lre calle and really com- 
peU with “old ilmers.” We show you how to wire 
ihort-waTe recelTers—analyse and repair all lypet of 
ratllo sell—and many other profllable iohs can be youri. 
Teaching you Ihls Inleresllng work Is our buslnrte end we 
her# prorldcd ourseUes with erery facllliy to help io« 
leam quickly yet thoroughly. If you poiseaa ererage l&- 
talllgence and the desire to make real progreaa on gee* 
•wn merlta. you wlU be Intarcatad. 

ACT NOW—MAIL COUPON 

Start thla ?ery minute! Bend for full details of our irfan 
and free bucdilrt that explalna how railly you can now 
eash In on radio quickly. Don't put it offl Write 
day. SEND NOW I 

! RADIO TRAINING ASSN, ef AMERICA ! 

I DePt. R-8, 4513 Ravenswood Ave.. Chicago. 111. | 

I Gentlemen; Send me details of your Enrotlment Plan j 
I and information on how to leam to make real money j 


Addreea 


croas<-s with the ap- 


Jral Interest Ing dei.arttaenla. Ttie voice of the SClLNCb 
FICTION LKAGUK. ^ aa 

SPECIAL OFFER (In U-S.A. only)— One year for $2.00. 

Send check or money order. „ a. v 

WONDER STORIES, 90-R Hudson St. New York, N. T. 



Here*s a b ook 

"RADio MEN 


f.M Tlio svnsltivlly of very liljili-resistnnoo 
cells is usiuilly greater than that of low- 
resistance eells. i.e.. the current ratio of 
light to Hark values Is larger for small values I 
(if ciirrent. namely, inurtuiiiiperes, than It is 
fur higher viilin*s, namely. inlHiamperes. 

(Ill The net Increase in current Hue to 
light is proportIntml to the square root of 
the light Intensity. 

(4 1 For rapiHly fluctuating light, the cur¬ 
rent output of the cell is nearly propurtioiinl 
to the light Intimsity a ml inversely pn>pnr- 
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- iiimiJil to the fre<pieney. 

f ' The static current response to various light 

refer fo many ] lntensitii‘S is shown In l*lg. D. lit Mg. 


- I time rate of resptuise is shown. i he lag 

each dav^ apparently Hue to the fact that as electrons 

ff/W 6S eacn y ... within the metal some of them 

iniiueHiately h. gin to n*eomhliie in their travel 
fo the |Misiiive ele«'trnHe with positive i(ms. 
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UfERK la one radio book that answers from seh-nium atoms Is fijual to the rate of 
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SEX 01,00Y, foremost educational sex magaztno, ta 
writ-en In simplo language and can bo read by 
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lightening—not a risque book—ciHiiolns no offensive 

“contains 25 Important articles on Sex ^clenco. 69 
pages, with attractive two-color cover. Hero aro a 
fow of the more Important •rtlclei: 

Editorial— “Sex Research : Both Man and Woman 
in One Body (illusiraicdi ; Vaginal Spasm—"Vagln- 
Ismut” (Illustrated); Why A^ Homosexualt So?; 
Undeseended Testes—'‘Cryptorchidism (lilustraied) : 
The Illegal Abortion Racket; Abnormal Cravl^ngt of 
Pregnancy; Sex-Stimulating Perltunes; frt- 

state Appliance (lllustnicdi ; The Middto-Aoed 
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Get 0 copy ef SEXOLOGY on any newsstand. «. 
If your dealer eannot supply Tou. i«»d iae ta 
lUaps for a copy of iha current Ui»*- . „ v 
sexology. 95R Hudson SL, New York, N. Y. 


TlllUlgll S!l I I "I .. 

are claimed by the use of properly compen- 
satcH .iTupIificrs. , . , i 

In Fig. 12. the color response of a tyiH<'Al 
selenium cell is shoun. ’I’lio cell Is .sensitive 
througlumt the entire visHHe siM-ctnim. 

In the physical construction Hcscrlhefi above 
the light Is generally inclHenf at rlght-angh’s 
to the flow of current A secomH typ(- of cell 
has some useful properties. In this form the 
selenium ileposltctl in a thin film on a metnl- 
lic plate ami a semi-transparent im-talHc con¬ 
ductor is laid on top of the seli*ulum. The 
Incident light is parallel to the flow of cur¬ 
rent and the resistance of the cell is very 
much lo^'cr than that of the other tyf>e. 
Since the voltage dissipation of any selenium 
cell is limited to a small value, the voltage 
applied to these cells must he low. 

Other forms of photo-conductive cells have 
been developed with considerable success. T, 
\V. Case discovered the extremely rcd-sensltive 

/ rtf 
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Book No. 8 

Radio Questions and 
Answers 

By R. D. WASHBURNE 
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They Are All Answered by n Techni¬ 
cal Expert. 


Book No. 8 
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Servicing 
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THE P.E. CELL 

{Conthiuvd from i>n(/r 1*J1) 

oiiuractcris! ies of oxiUizod tiuillluiii sulpbldp. 
'Thr lattor servos to hridj^o tlu* foiidnotors of 
a i;ri<l as in tHo seU-iiuim it*U, 1\ Micliolson 
luis alloye«l seleiiluni uud tellurium to obtuiu 
rod sensitivity. 


Photo-Voltaic Cells 

rhoto-voltalo cells arc amonj; tbc oldest 
of li^rbt-seiisilive electrieul devices, IJecquerel 
in ls:«> olisrrved that l^lU on one of two 
elis tlodes ill an electrolyte iiro«lnecd an e.ni.f, 

1*. \\\ Case and others have developed this 
eflfect to a more or less practical decree, 
Several years ago a certain railio tu!»e 
iiaupany anioainccd their pludolytic cell, 
which is of tills type, Itotli of the elecuodcs 
ari- covered with crystalline cuprous oxh e 
and a weak cunductiiig elcdrolylu snrnmiids 
them. When one of the elect ro<les Is illum¬ 
inated a voltage appears at tliu terminals of 
the cidl. The cell is niisultcd for furiilshiiig 
continuous current but is in tended for use in 
sound equipment where the thietuatlug light 
intensity protluces a varying voltage. 1 he 
cell is Vininected in series with a ciinddiser 
and the primary of a sicp-u)) transformer, 
the secondary of which is iMnincctcd to the 
grhl of an auiplilier tube. 

The U.C. potential devcIiqxMl at the term¬ 
inals of the cell is shown in Cig. 1-h It 
to he iiotcti that the p<d<*ntlal appriiaehes a 
maximum value of approximately lod inilU- 
volt^ beyond which an iiieivase of light m- 
teiisitv prudiu-es very little rise in Vidtage. 
When*it is used in sound projeetion. its prin¬ 
cipal merit is that it can he connected to the 
amplilier at some distance by means of a low- 
Impedaiice line. 

The frequency response claimed by the 
nianufacturer is shown in Mg. M. It is 
nniiarv to u^e an amplilier which Is peaked 
at I he liigh end. thic of the dirticiilties ex¬ 
perienced in the held wilh this eell has hecii 
that the electrolyte leaks out of the case m 

*The color sensitivity curve of the photo- 
lytic cell is soincwhal similar to that of the 
human eye. It is shown in Mg. 

noth In this country and abroad the elec¬ 
tronic type of photo-voltaic cell has Immui 
developed and commercialized. In tin-se cells 
elei trolls are displaced by the action of light, 
which results in an e.m.f. at the tc-rmiiials 
of the cell. A typical construction consists 
of a nietallb plate upon which is a layer of 
sensitive cuprums oxide or other niaierial. On 
fop of this layer Is a seiiii-traiisparetil emi- 
diuting aim. The iiietul plate and the cmi- 
diictiiig aim are the two electrodes. 

The electronic type of photo-vidtale cidl is 
capable of furnishing a cuntliinous current 
oxer a long period of lime withoiil deprecia¬ 
tion. This cell represents a direct converter 
of light energy to electrical energy. No 
bait cry or other source of p<dential Is used 
In the external clnaiit of the cell. I he 
current output of a t.vpical cell t\\4*stoni is 
Sliowii ill Kli;. 111 . It will bf Iioicl tliiil I 10 
lineality of response and magnitiule of the 
4111 1 put current is les.sened as tiu* load rc- 
^^slallce Is incr4*as4*d. The reason is thal tin* 
internal cinidiictiince of the cell acts as a 
hvpass bir a part of the generated current 
and th(‘ greater the external bool rcsi-^iaiice 
the larger the proportion of the cnrriait 
\vhi4h is shiinte<i internally. Kurthermore, 
|It 4‘ rcsistaiH-e ui tin* «ell ih-in-ases as the 
light iiit4'nsity Inci-imses (not llneaiiy. liow- 
c\'4‘ri, which acc 4 Hiiits for the tUittenlng of 
the resp«niS4‘ lairve. 

In Kig. 17 is shown the open-circuit 
V4dtag4> lUiliMit charact4'risti4\ It is an in¬ 
teresting fact that if two similar cells arc 
coiim-itctl in parallel to a load circuit of 
resist a 1144 • It. tin* eiriTviit Is twi4-4‘ ilmt id‘ one 
cell providing that U is small, Als 4 t, if two 
cMls are coiim* 4 -tod with a huid of ri'sistam*e 
li. tlic current is aiiproxlinately tin* .same as 
f4ir one 4 *ell 40iim'cted to a h»a 4 l 4 )f U. 

iMu* c4dor n*sp 4 )iise of this 4 Mil is sluixvii 
ill Mg. iiu- red sensitivity Is low hiil 

the idiarai t.-rlstic is not greatly 4 llff«‘rcnr from 
tliat of the hninan eye. 'IMie fn^puniey r 4 - 
sp4)nsi‘ is V4Ty jmmu* 4hu' to the high shunt 
capacity of the tW 4 i 4 -(dl elc<-tr4>4lGs, Hy mak¬ 
ing iln‘ 4*4*Us of smaller size this dilllculty U 
riMlimed to some extent. 


Comparing Light-Responsive Cells 

The photo-emissive cell Is in most general com¬ 
mercial use for the following reasons: 
til High red sensitivity. 

(21 Stahility. 

t:5p High impe<hince resulting in large 
V 4 dtage signal when used with clcetronic 
amplitier tubes, 

(41 Liiu^arity of resp4mse, 

(5) Hood dynamic response. 

Its principal limitations are: 

tl> It generally requires amplification in 
relay 4M|uipnn'nt. 

121 It i^^quiivs an operating potential <»f 
oO V, or more, 

t:»i np4U'atiiig 4‘iirreiit shoiihl be Iimitc4l n* 
not more than .*>0 microamperes—generally 
loss. 

The advantages of the photo-conductive cell are: 

t 1 1 S 4 >me types can be made very sonsitix’c 
to infra-r4-d light. 

(2) Some typ 4 ‘s have large current output 
iwilh low sensitivity I, 

Cti Some types have high S4'nsitlvlt,v with 
lorw* current. 

(4» t‘an he 4»i)einted at low voltage, 

(.’I It has goiMl response in all parts of the 
visible spectrum. 

Its disadvantages are: 

<1) S 4 nne types are nnstahle, 

(2) It has a rather high <hirk current. 
i'.W Its time lag is great and dynamic rc- 
sp4>nsc is poor. 

i4p It is critical with r4*spcct to 4 )perating 
V4dta ge. 

<r.p It has a consldcralde ttMiipcratiirc co¬ 
efficient. . 

The advantages of the photo-voltaic cell are: * 

(1) It operates without 4 'xteriial source of 
voltage and is particularly suitable for port- 
abb‘ use. 

r2p i'an he used with relays witlumt ampli- 
li4‘atlon if sufficient ehang4* in light inti-iisiiy 
is ax*aliable. 

(;*p Two or iiioiv ci'lls 4*ati 1>4' coiiveiiienily 
used in parallel or S4 tIcs. 

Ml Uelatlvely large 4mtinit currents can 
be obtaiiUHl with suffichuit light intensity. 

!."»> Some types arc staldc oV4'r long 
pcriod.s. 

Hi I Co\ov response is similar to that of 
humun c.ve. 

The limitations of this type arc: 

(1 p Its output cannot lie conveniently ani- 
plitlcd by vacuum tube methods, 

<2i Its 4lyiiaTnic 4>iilput is vt-ry poor. 

(oP Since the output cannot be efficbnitl.v 
am)Pli1ie4l wlum us4*d wilh relays, the relays 
rfquir 4 ‘d arc <pf loxv t<»r4|ue i resulting in low 
C 4 HI tact pressure and relatively slow speed of 
opcrathni) and are expensix'o. 

(4p Kor relay (>p4»rati<ui iM’latixMdy large 
changes in llhuninati4m are nec«'ssary. 

(."ip II has a high !4*inperatniv 4 - 4 M‘ffici 4 *nt. 
iPii Llniite 4 l ambient temperatnr 4 * range. 

( 71 It has apprc4*iahle lag of response in 
quantitative mciisiircmcnts. 




Mr K. II, Kict 7 .ke. Pn*siih-nt of 
(‘KKl. f4»nn4*r chief Instructor 
at Naval Krwarch Laboratoiy, 
iiiul an outstunding ligurt* in the Radio profession. 

“ I Want to Make 

SERVICE ENGINEERS 

out of Service Mechanics” 

A "Parrotojiii be taught to Siiv C4'iiain 
wools . . . hut such a 100114*41 \-ocahulary 
won*t g4‘t him V4Ty farl Must Ser\iocm4*n 
an* that way . , .' they hsiV4* Lsmi taught 
to folhnv diagrams . . . aiol without "this 
Bible" they ar 4 » lost when they tackle an 
unusual job. 

If a Job Stumps You ” • • It is 
Probably You and NOT the Set! 

Don’t folUiW diagrams — stop guossliigl 
CKKI 4 aII train Viiii to go right to the 
soiirci' of tnniblo on a minute's inspt*c- 
ti 4 )ii lM*<*aus4* o«r Sri’\’i4-e Kngini'ors know 
iii>t 4 ) 11 1V WHY tin* 4M|irppriicut xvoikK. Imt 
also HOW it is built and connect 4 * 4 !. .V 
CKKI man can 4liagnos4* tr4)iihle with the 
suiiK* 4*ffici4*Ti4*y as a 4loct4)r, 

MORE JOBS—MORE MONEY!! 

C'RKI training gix'os you the "tools" to 
nialo* yourself a .S4*r\*i4*e Kngine»*r, if you 
ar 4 * wiiling ti) sacritict* a few 4!iinar« ami a 
little lime to insur4* a ileftnile future. 

Your imiuirics are Invited. 

• WRITE FOR FREE CATALOG! 

CAPITOL RADIO ENGINEERING 
INSTITUTE 

14lh and Park Road, Washington, O. C. 
Dept. RC-$ 
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Bound in a Beautiful 
Red Leatherette Cover 
Siie 5V» X 8'/* inchet 
special features 

'.S.w. m.4*lver 4 *onsinJC- 
llf>n .xrtlelcs 

•piibMr .XiUlre-iS Construc- 
114)11 .xrtirles 
•Triiiuinlninjj Arilelea 
•KmrifDi -xcrlal In¬ 
stallations 

♦Chararlerlstios of Tubes 
•TeslioK Kiinliniient 
And Many Other Important Items 
Reserve Yaur Copy Now. Kvery Hadto 
Man Will Kntl This Book a Vt'rltable lUiok 
of Data Dealing with All Kinds of UaUl4» 
Problems. 



TRY-MO RADIO COMPANY, Inc. 

85-C Cofllandt Street, New York, N. Y. 
Send for a FREE Copy of Our P,A. Circular 
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STOP GUESSING! 

IU4U0 service Is easy when yon know iusi wher 4 ‘ 
10 look for the troubles. .Mnl the securiiiK of 
lirottlable rates for repairs make* the job still 
more altrarlhe V nit jMxKKB ^llminaU- 
ciiess-work In "What U Wrong, ant! Uliat to 
Charge. ' ThU t rouble -loallzer, with a reallj 
profllahle srliedule of flat rales im-luaetl tmables 
}ou 10 liK-allze any Iroiilile i". a">'.p"*',’: *" 
few ininiiles right In the fleltl I eniilts > 4 Hi 
easily to <x)nvlnce set owners that you ^e not 
g 4 ie.sslTig at either the imuble 4 >r the price 4)f 
the repair Job. Your rtmipeiltor U making giwd 
money by using a CHUCKKKB, 

Send $1,00 NOW for yours, postpaid. 

FREED’S RADIO CO. (Dept. R) 

5053 Baltimore Avenue Phllailelphia. Pa. 
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THE 

OFFICIAL 

DOERLE 

Short -\^ave 

RECEIVERS 

15-200 Meters 





Y i:s'. the rrtJwJs are coins "wild" over «hort-waves: 
and the Ooerle recetvers are makinQ them even wilder. 
- -inj halt huilt flitir ouii ami hait obtained ritlVarU- 
loiii r(■^ltlls. tltliir.^ halt j.imha>t(i tlinti already built 

A"'* shouldn’t 

they? These recelier^. fumlameiitally. are sii sJiapIc that 
AivwHrB?'"**'’' fool-proof. As a result, they wc.k 
anywhere—J iot only In this country—hut In any loca- 

thm I»ay after day. nlsht after nlcht an.l ivltli amaKlnc 
recularlty, they pull in stations from the far eornert of 

the d'ia?^^”^*^^'"*”'“^~****^' **'* 

Only laris of the hlchest nualUy. such as Hammarlund 
variable condensers, etc., are employed; for we fully an- 
rrei liiie tliat "a short-wave receiver is no better than the 
poorest part going into Its construction.’' All fancy cad- 
rets and enihellishnienls have been entirely rertioied only 
the (Host fumlanicntal larts nei-essary for suire.^sful nnera- 
1 on are cniiduyed. You will be Impressed wiih their 
simplicity, '\ou will he even more Impressed with their 
oPeratten These reeefvers will convince you tlmt foreign 
retention CAN he ot>lalned—and with uncanny regularity— 
whenever tl’ey are on the air. 

.vl!"' receivers are available In two tjiies. each 

jpe Mns Stine of two models. The Kle,I rifled Ooerle 
both he .-lithe an<l 3-1 uhe nuidels were designed for those 
IfH-alllies where electric service Is available. Tltey must 
be used In conjunction with a specially-designed hum-free 
1 . power hack. The 2-volt battery types were deigned 

"•-*'" = “-o 

Tt tiiay he j.osslhle for you to purchase similar receivers 
if"’’ “* ereatly mluceil prices else- 

ere. We admit ihl’s at once. Hut unless you tiMi wish 

vme f!ins'yoir'd?/i^ skeptical‘short- 

wave fans joi. will insist upon the (tfftclal I>ocrIe Uecelvers 
-IteceJiers uhJch contain only highest guallty parts All 
I otrle receiuTs arc built on heauiJfol. crackle •finished 

nlzitl ^CHe *’!*' n«nie-plate of the only reeng- 

nlzid in^rie .mnufaeturer. All 2-tube mmlels measure 
V .V t. X o’t* : 3 tube models I (Hi" y y 



Wred^'t.d V"" Itf'cU.r Cnmplelel, 

You i ■ pri?e’'^:': .. r.'**:’''.*:”'*. .'."a- $ 9.88 

fhs! Complete Accessories. Hhipping Weight 23 

YOUR price . .$5.38 

No. 2145 Comidcte .Accessories. Shtpjilng WVlglit 3 i 

YOUR price . $7.19 


‘I'H''’'* 1--^'"* ‘'“Jr J>oerle Itn-ciier 
AVcight i lbs' Teated. Shipping 

your PRick . $10.44 

< oriipleic Set of Tuhc> for .\hmc; llithcr I -^7 

“ry •"■i '>-<■ 

your price .$1.60 

MpfOv^u-i“"'Tie Signal Gripper .- 
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Just Imagine .'-2-TUBES 



in one 


GLASS BULB i: 


t 


that's the 

"TWINPLEX 


TJiC new type 53 Inhc miikrs iios.-llde this Twinplei "(kiuhlp-aitlnn" » 

rusrima^g^nViirat'tiTs'U^^^ ‘'""“If j''the sLme'gVs'^imelo"^^ 

imiu fnP ti.; p means! It mcHn., that a 2-tnhe receiicr can now he 

>i»er< r.f tlK Tivlnplei meiw'r ii'riiisInB It^o 
llip Add Justly so, for n 1^ a woiiil^rrul litMp -an it tv ^ t i ^ 

SK SMS = 


FAMOUS 
Oscillodyne 
1-TUBE 
WONDER SET 

15-200 Meters 


No. 2179 Oimplete Set of Tiihes; KIther 1—riS; i—'it and 

your price . $2.50 

YOUR PRICE .$7.25 

—— :t 

:: 
G 
(' 
(■ 
1' 


(' 



.liilrvil for tiu. pIMrs of tlir (ul.o. ,n.l 2«4 volt.;, VlThoo V ?' ,,1 II )■ Vj;' .h'; 


And a wonder set it is 
at that! .\Uhmigh the clr- 
rult (tf this unitjue little re- 
cciicr is i>r the regcncratlie 
type. It acts like a super-re* 
generat le set; yet it does not 
belong in that class. Due to Itt 
, pern liar t Iren It it has the sensU 

15 to 200 Meters J -‘r 

development In radio HreuitJ^the "o”*nfod¥^e®“\h* 

the regenerative variety, acts lilu: a'^li l.r ctreutt which is of 

IS tremendous. The editor, in h i home m RiCeJ^/IST^n'*» sensitivity 
a steel apartment building, was able ? **’’*’'*- York City, in 

N* aerial and NO GROUND ^With th^ '1'^* " **’® USING 

Stations were brought in, and with a short An i®"*/ * •'umber of Canadian 

were easily pulled ln.'» * many foreign stations 

which fre(|nimiV*hrlngs*lin''vuMriilatlmusamls of mJie. inva.v; a xet 
III Ml imiver In spare; a set wlilelMf \„n l?n'l, •" ratlle your plmnes and 

m Sf'erai thourand'mile! .v^l7;U ^'le'rlVr”: 

manj hnmlrcdn of Ipstlmimial letters fmm vh"rri,',,A r .! . i. 

J^dr own (ir have |innha.cei| ih.m fiillv f '’*lber huilt 

.... .■ T'"'.' these remarkable results. 


tube for battery openitlon and a \ r 'lli’r*7^‘n J’*'*'-, Itt‘Mnlre^ „ 

coiiiplctely ulreil rraib* to use or in kit form ^'viiitahle either 

Mihh iind diagrams are included ivitli elch set The nin n*Indetailed ln.struc- 
I'i "J;?®' Tlie bakellte base Is r.u" foni v iu" t panel n" high x 


^$7.20 
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.WE ISSUE NO . . . 

All onlrr? are F. <i. H, Nnv Vnrk. Terms: < .tf'v ■» 


$6.3 5 

f'T? ' *«'inieie .vccessoiies 
siandard headphones; four Vo 
ping W'clght 22 Ihs. 
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WE ISSUE NO CATALOG 
All oniric fire F. O. H. \,.,v Vnrk. Terms: 
A licpnsit Ilf h n «|iiin (I witli <Mi r>- imlcr. 

lyiltiTice limy In* ]i;iiil mi dclhory. ih-dupt *>% 
11 full amount is sent. 
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A 5-TUBE PORTABLE 

{Continued ft'oni potje T9) 

regnlnting resistor is the usual filament sup¬ 
ply for li V. tnhes. Suppose we me iisliur 
foiir :i9s and one 91 or their equivalent. Fig. 
9.\. If we use four dry cells (in series- 
parallel. of course, I IIS I end of two, the hatteiy 
life will he utorr than doiihUMl. because of 
the lower <lis<‘har)L'e rate per cell. Heconiiect- 
iiiu the tubes in two parallel groups and the 
four drv cells in series. Fig. 9H, will Rive 
the same life, hut It will be noted that \. 
execss initial voltage must be dissipated in 
the resistor. Slnc<‘ this seems excessive, sup¬ 
pose we reduce the niuiilM*r of dry eidls to 
three I'ig. This will reduce the battery 

life to about ToVc of that of the arrange- 
nient using four eelts. hut the eost will he 
rodneed a similar amount and there Is one 
less dry cel! to carr.v around. 

('hoice of “IF* hatteri«*s will depend on 
spate and weight ilmltations. 

Sensitivity and Selectivity 
\ simple T.R.F. circuit is adequate for the 
reception of local stations In a metropolitan 
area, hut whort* real performance is desired 
a superheterodyne circuit employing a penta- 
grid converter tube is the logical cho\v^ 
Referring to the circuit diagram in Mg. 2, 

It will iie noted tluit a Sparton ‘JA-S tube, tije 
onlv 2 V. duo-diode triode tube availnhle. Is 
used as the seeond-detect<ir. Owing to its 
inefficiency, diode detoc-tinn is not us«‘d. rather 
the triode portion is used as detector, and 
the diode plates used only for A.V.(?. 

Volume and Quality 

The tlioiisand.s tiff midget sets that have 
betm sold Is evitlence that there is entertain¬ 
ment value for most people in a radio that 
does not have the highest possible fldellt.v of 
reproduction, so If our portable Is dchcicnt 
in this rc'spect we ncctl not he too greatl.v 
chagrinetl. M'lie very lowest notes will be 
missing— for it tukrf* ronaidentbte poxnr, n 
foirlff henrff dffnnniir repnutm'er, and birc/r 
hofftr amt to propvrttf ninoditre the Ihimm 
frrqucuricit, and tluse conditions can not be 
met very well In a portable. 

The pentode is probably the most satisfac¬ 
tory output tube for the portable set, because 
of its high power sensitivity, high efflclenc‘.v, 
and simple circuit requirements. 

The Portable Receiver 

'rhe sides of the carrying c*ase. which is 
lioincunnde. are made of */i-ln. tempered presd- 
wood and are securely fastened with long 
thin .screws tof the top and bottom, whicdi aie 
of wood r./HJ-in. thlek. Inside dimensions of 
the case are Hi x 11 x iti. deep, t'ross 

piec‘es. on which the cdiassis rests, are fast¬ 
ened in the middle c^f (he front and Imek. 
ami stop strips for tlu* front panels and 

back cover put In. Tlie outside of the ease 
is cMiverc’d with artiticial leather, a handh» 
fastened to the top. and four rubber ;feet 
to the bottom. The loop antenna, which Is 
the front cover. Is made of V 4 -in. wooden 

strips as shown in Fig. A. with the win* 

wound in saw sh»ts in the cross pieces. It is 
covered on each side with light, stilt card- 
hoanl. and in additbm the outside and edges 
rovered with artificial leather. The Imck is 
a heavier piece' of c-ardboard covered on one 
side witii artiticial leather. The two front 

panels arc also made of presdwood ; the lower 


RCP • RCP ♦ RCP • RCP ♦ RCP 

Build Your Own 

TESTER & ANALYZER 

Save $ $ $ 



Hiuhest graJe iFAr.^onval type movlnu r<>ll 
m«fe «eeur«te. Oi>ly twu uelectcir 8\vln-1ie>j. 
tester nilol llclit Indlrwtor, sas lest, second idaic for all 
rt uflers line vollage adiustment. Hand^imje hMilierHte 
case. Ktehad panel. Completely asscinbled and wired. 
If desired, $18.75. 

irS4>e MULTITESTER No. 403. Tbor- 

Otner iiIXS ounhly effblent, mcKlernly e<iiiil'i*ed 

for all future needs. 3-ranKe iTu'gS 

meter. Alsu inlrniammeler. Kit $10.95. Complete $14.95. 

SUPER TEST UNIT No 500. Deslpned for ronml*tlon 
to’ MULTITKSTEU or to brlnp your presiem analyzer 
up-to-date. Uh 9 even* feature yoii‘11 want for years to 
come. Kit $10.85. Complete $13.85. 

AWLYZER No. 5400. Oinlilnes MULTITESTER and 
Sl'PEH TEST UNIT In one emiipwt, 
every service luau will bo proud to ew'n. Kit $26. Com¬ 
plete $34.50. 

Write for free Wiring DUgnuns nnd Dnta Shoots 

RADIO CITY PRODUCTS CO. 

48 WEST BROADWAY. Dept RC-8, N EW YORK, R . Y, 

RCP~e RCP ^CP • RCP • RCP 


Build for 

PEKMANENCE 

For efficient short-wave receivers and 
transmitters of lastinrt ouflhfy, use the 
world-fammis llammarlund Condens¬ 
ers, ( oils. Chokes, Sockets ,ind Shields. 
ILicked by years of engineering 
leatlership. 

li'^ritc for ficiv Free Catalog * RC-8 
HAMMARLUND MFG. CO. 

■ 424-433 West 33d Street 

I NEW YORK CITY I 

i 1 RodjUy I 

Udmmarlund 

■ ^A£C/S/0A/ m I 

■ PRODUCTS 



■ Specified Parti for the ' 


PRACTICAL all-wave 

LINE NOISE FILTER 

as deseribed Page 28, July RADIO-CRAFT 
FOUNDAIION KIT 

4_l*nlyiiiet .00rp5 .Mira rondensers C 75 

5—Sfverliil Duo-laloral Uulls 

World Wide 2-Tube Short Wave Receiver 

12.500 Mile reception e 75 
rcfovd e.dabllslicd! Wave- 
length ranice 15 to 025 

inHrrn. <5et furelifn luosi drawls, 
police calls, airplanes. 
eic,. DIUEc'Tt Complete MT <m» 
drilllniU with clear InsiniHloiis to 
build tills remarkable receiver. 

Send $1.00. Balance C.O.D. 

_ Results Guaranteed I 

NOT a toy or an atiachmcin! A REAL, complete 
all-wave n-celverl ^ 

ORDER NOWl Or for free lUera urc. 
HARRISON RADIO COMPANY 

142 Lll»r1» St. D«.t. R-8 Hew Y«rk City 



Fig. O 

Underilde «f 5 tube portable. 


CONCOURSE 

Dry Electrolytic 
Wax Paper 

*^Peewee** Paper Tubular 

CONDENSERS 

1S9.409 WALES AVENUE, NEW YOB* 
Wtiu tot t9J4 CtUlot 
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^BARGAINS 

HERE IS A GREAT VALUE! 

Electrical Portable Sprayer Outfit 


All Merchandise Offered On Page 
Is Absolutely New And Unused 


BARGAIN PRICE ON 


COIV1PLETE 

Formerly sold for $68.50 



Mounted on base with three 
biiIIbearing rollers. Shippintt 
weight of complete outfit, 

65 Ihn. 

ro'do*I"lS!^,.ll« fhis'"marveKurnLVr 

Tun for e«ri ^maIners. ' 

Price of complete outfit with Run, $27.50 
Price of outfit without motor. $20.00 


De Vilbiss Spray Gun 

*511 


CL 


A fait luctlon-feed attiched cuo si»ray 
(tun for uae with low prrsiiure roni- 
pmslns unlit of imaM dliplattmpnt. 

Oper.itrt from 20 to 50 lbs. Pressure 
produces fan iPray 5" In wldtli Tip 
adjustable for either rouaid or fiat spray. Material 
now control will spray lacquer, enamel, paint. r«r- 
nish, and duco. Produces limooth. even finlsii dis¬ 
placement 2 cu. ft. Per minute, equipped with 
alurnlnum quirt cup. Pint class mason Jar can be 
u.'cd for egtia conuiner, 

Shipping 3 lbs. 



■ I 


Bi; 

Bargain 


25 


Filter Tank 

Complete with tank, gauge and 60 lb. .safety valve^* 


Same as illustrated 


in Electric Portable Sprayer Outfit shown above. 
Shipping weight, 7 Ihs. 


Kellogg 

Air-Cooled Compressors 
at less than half price! 

Same as Illustrated in Electric Portable Sprayer Outfit shown above. 
Siee 

154 X \% 

l%x2 

2x2 

2% X 2 


Maximum 

Tressurc 

Speed 

Motor 

Price 

75 lbs. 

600 

% H.I*. 


100 lbs. 

600 

Vi H.P. 

9.00 

12.5 lbs. 

600 

1 3 H.P. 


175 lbs. 

500 

1/3 H.P. 


Shipping u'cry^f, IJ, 

13, ami 18 lbs. 



WELLWORTH TRADING CO. RC-834 

560 West Washington St., Chicago, Ill. 

I enclose 5. for which please send me the 

lollowing: 


Name . 

Address.City. 


State. , 


Motors 


These Motors were 
manufactured by the 
General Electric' Com¬ 
pany and originally in¬ 
tended for use by a 
large manufacturing 
company. Since they 
were not used, we are 
enabled to offer them ac 
an unusually low price. 

Here are the specifi¬ 
cations: 1.30 H.P.— 
4800 R.P.M. Universal 
A.C. and D.C. 110 volts 
—instant reverse. Size: 
Diameter 3 inches, 
length 5 inches. 

Shipping weight, S Iba. 


Add 25e for Packing and ahippinp 
ebarget to any point in U. S. A. 



Original Price $12.00 




WHILE THEY LAST 


Westinghouse 



Power Generator 


Manufactured by the Westing- 
house for U. S. Signal Corps. 

Ball hearing Rotor, case di* 
mensions diam. 

Guaranteed new and perfect. 

Shipping weighty IS Ihs. 

Here ts what one of our cuetomers uirite^; 

*u;"lii3"fr„Vu a''2KVl,‘'c'"w„,3ir »>' 

Sl. tt;;yn1^.'rmlS.raTl, r.n.ark.bl, 

(Name iupplicd ou requeiiti 

G. E. Phonograph Motor 

Absolutely Brand NEW! 

Variul>le spoed induction type self¬ 
starting, 110 volt, 60 cycle. AC. with 
lever control. Spee<l range from G 
l« 200 RPM. Can he 
installeil in place of 
old->fitshione<l, hand¬ 
winding speed motor. 

Also ideal for display 
turn table, and a hundred other uses. 

These (Mi. Rleotric Motors are brand 
new, in <iriginal factory cartons. 

Same motor that for¬ 
merly sold for If 15.00. 
only. 


*3^ 

Shipping tcctfir^f. 11 11)8. 



Formerly Sold for 
$15.00 


FROM THIS PAGE 

Since We Do Not Publish Any Catalog 

Remit by check or money order for full amount of each item^ 
siMpped by express if sufficient money is not enclosed to ship by parcel 
post. No C.O.D. order accepted. Money refunded if not satisfied. 
”fur f^Jn shipping point if express or freight office is not in 

WEIXWflllTH TKADIIVG CO. 

Wf»Nl WiiNliinglon Si. rhl«*a|[«o, Ill« 
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A 5-TUBE PORTABLE 

from imyc l-o) 

i,nt% to wliich the spoiiker is fastened, meas¬ 
ures .TV. X U> in.. Uo* 

nuui^rh sninilei* \u eiuihle it to slide easily 
in aiul out of the ease. 'Plie elmssis is made 
of 1 :ili-iu. almninuin, and measures 0 % x 
'•*Ta X %-in. lil;:h. 

Iteferrini: to the control panel. In the lower 
loft eorner is the oii-otT swit.h Sw. 1 . above 
that the three tip-jacks for the loop connec- 
lums. and in the upimt corner is the lihunent 
resistor shortinj: switch Sw. *-*. In Uic upper 
ri;:ht corner is the switch Sw. ami 

in the lower corner the phone jack On 
citltcr side of the tnnlir.; dial are, above, the 
ivv<, vtdunie controls Ul aitd Kl 2 . and hdow. 
tin* two regeneration <'onti*ols t’lO and ^ 1 ** 
The tithe lllaiuents are connected as in l iR, 
'M\ Instead of itsin;,' a rhcsiat. switcli Sw. 

•» Is iisc<l to short out resistor It lb after about 
r,<i hours of operation to compensate for the 
,h.crcascd -.X- hattcry vol|a;;e. If desired, 
hlo may be replace*! by a 1 or L ohm re¬ 
sistor, and Sw. dlspmtscd with. 

In determiniiijj: the correct luunher of turns 
oil the loop» Uie temporary hookup in ‘ 

was us*-d. With the l.\d tnl»c circuit osi-U- 
hitimr. the het«T*»dyne note of an nnmothi- 
Inted oscillator could he h.^anl In the phones. 
Then the nunihcr of turns aemss C l was au- 
jnst*-d to properly cover the hromlcast hand, 
with siimcieiit adilitlonal turns to cause the 
tube circuit to oscillate wltli tMO set near 
maximum. Since tuning the oscillator circuit 
of a conv**rt*‘r tube *h>cs md react on the 
*ontrol-j:ri*l circuit, this same calibration 
lufhls in making: the trncklnj: adjustments. 
This loop eoiisists of :10 T. of No. '24 ^ ^ 

«irf. ta|.|M'<l Ht tin. "il r 

turn Koiiij; t<> the .•oiiliol-srhl. tl>e «>»«-illaic(i 
.-..iislsts ..f 7<» T. ..f N... eii,imel.-.l ro 
on a I in. form. A .-..nple of tlihk- 
n. sscs of i.nixT ar.- \vr:ii>l>e>l <>v< r tin- t-'t'""*'* 
(•ml anil over lliia the plate tanocle (irhl) 
•oil', eonslstink' <'f ”•’> ''• "f 


is. wound. 


Adjustments 


When rejreneration is iis<<l, a kittle niorc 
nltmition mist he pai*l t.i proper slueldiiiK 
and lllterin^. Ilow*-vcr. since It was not de- 
«ir..<l to load the chassis with iinneccssai.t 
i.vpaas eomlcnsers, a little experimentinC was 
done to determine where Ihe.V were neei'ssary. 
It Wits foniid neeessar.v to Isolate the sr*‘‘' ' 
«^rid of VI This is *h»iie with a small K.r. 
Thoke inslCad of a resistor to 
(he seroeti-arld Voltaire. f*l'‘<e \4 draws its 

plate ent-reni Ihroiish If.t. It acts as a Id.l.;r 

resistance, lielplns to rosnhile the seiven-t-rid 


30 30 30 30 31 

^ pwtt tube 


p, g 0 0 n 

LiJTO 


1 bV 

DRY -A* 
CELLS 


Q=A=A 


1.5 V a 

, DRY 'D* 
CELLS 





Optional 


Fig. 3 

battery connections. 


volta;:c. Choke K.F.C. 2 is ipilte necessary 
for stable operation. Condenser C14 deter¬ 
mines till* amount of energy fed back throimh 
Cll. If t*>o small, the circuit of Vo may 
oscillate continuously, If too lar;;e, litth* or 
no re^om*nuion will be obtained. Its \ahic 
is determined by cxpi*rimeut. It was found 
necessary to shield tin* «*xpose<l contnd->;riil 
h*utl to Vi:. This is d*uu* by slipping a short 
Icn^rth of hrahlcd copper shiublinK' over the 
iusulat 4 *d Icaii. 

No trimmt*r is us<‘d across Cll. Its appr*)xi- 
mate value is jb-tcrmiucd hy 4 ‘xperinu*nt. ami 
the anal truikiii^' aiijustment imnlc wiih the 
1 r.T trimmers. It will lu- sc*'ii that shitt¬ 
ing' th 4 ‘ I.K. sll;:htly has the same effect as 
vary ini; C:;. C2A is nsctl to mljust the tnuk- 
Imr'at the liiirii-frcipicncy cm! as usual. Since 
varyimx Clb ami i*n affc* ts the p*‘aklni; of 
tin* I.l‘\ trniisftdnicrs. tlu'y iiuist all bo ad- 
juste<l toi-'cther. 

With Clb ami Cll set m‘ar minimum, tlu 
I.F. transforim‘rs are t 4 ‘ntativ**ly aliirned at 
the correct fr*‘oueiuy for proiM*r tracking'. 
Then a station »>r modiilaP‘<I oscillator in the 
broadcast ha ml is tuiUMi In ami t UJ ami Cll 
advancc<l until maxlmiiiii n-ireiicratioii is ob¬ 
tained in Inrth cinnils without oscillation 
anvwhcre In the hromhast baml. at tin* same 
time keepini; tlie Id', transformers in nlun- 
meiii. The regeneration comb-nsers are not 
lonclieil when tunini; in most stations, but 
are a 4 lvaiic«‘ 4 l sli;;htly when a little extra 
selectivity and sensitivity are needed. 

List of Parts 

One 2 imnir comlenser. :i.Tb mmf. per section. 

Cl. C2: 

One trimmer comh‘nscr. ‘LT ninif.. C2A. t not 
iieed** 4 l If there are trimmers on tunmi; 
comlenser I : 

Two imnel mounting; e 4 mii>re.ssioii type vari- 
ahh* mha *‘oiuh*iisers (I'n^slcy Tnteiisi- 
lieis*’i. ^.T tiiiiif.. cm, Cll : 

Om* mica c^unlenser, .Ttm mmf.. 

Three mlea c*uwleiisers, 2 r»o mmf., f 4, t 1-. 

One mica condenser, .Obl-mf., C14; ^ 

Om* nihliret paper c-oiuh-nscr, .nu.»-inf., oUO \ ., 

Two dual pai»er eomb'ns*‘rs. .l-mf. iicr scr 
tion, 2Ub V., t'.T, cd. C7, cs: 

Two pap*>r 4 -omh‘nseis. .I-u>L, 2 bo \ ., t . . jj- 
One 4 *lc 4 t r«dyti 4 ' comh-nscr, A ml., 2.» \ * 1 4 . 

one «hial paper 4 ‘omli‘nscr, ..T-nif. p 4 *r sm-mm. 
200 V.. CIS, CIO; 

Om* oscillatin' coil: i . . 

One 1.1'. trniisforiimr, 4l4mhl4* turn**!, 4t*o Kc.. 

One i.F. traiisfoniier. doiilde lbn4*4i, center- 
tapp4*d sei*4ui4lary, 4t»o k4*., l.l*,l. -, 

One A.F. Iransformer : 

4 UU* volume control potenthuuctiT. Ibim ohms, 
iiim ’volume c* 4 >ntrol pot 4 ‘ntlom'*t»‘r. ..T-im*^.. 

K2: . 1 vv P‘: 

Thi‘ 4 *c 4*arb4»n r 4 *sistors, .l-ino;;.. I "» 

K.T, US; , ^ . . 

4 hic 4 ailMUi resistor. r.b.oOu 4 diins, 1 W.. b4 . 

4 Mil- carbon ivsistm-, 2 im i:., 

One larbon r4*slsior, .roim*;:., 1 W., K« . 

4 >M.* carbon resistor. m.o4Ui ohms. I W.. Kd . 
4iiu* win*-W4Min4l resistor, 4 4dims. UMJ: 

4>nr U.F. t h4»kc, about :l inhy.. ‘ • 

4 »nc Ul' 4 *hoke. aluait m mliy, U.l’V . - : ^ 
Thr 4 M‘ batt 4 ‘ry switi-hes. Sw.l, Sw.2. Sw..‘: 
oiu> .T sprini:. lllaim*iit control typ**. pliom- 

ja« k; r \'i V* ■ 

Twii d promr wafer so 4 'k 4 *ts. for ' 1 . ' - • 

'rw 4 > 4 pronj: waf4*r so4'k4*ts, for \ 2. \4. 

4 hie .T pnuii: wafer so 4 k**t, fivr vr>: 

Tlir 4 *e tube shlchls. for VI. N 2, '•>; 

4 1I1C lAd tulM*, VI ; 
tine 24 tulo*. V2 ; 

Om* 2.T-S tiilo*. V2 : 

One d.ti tithe. V4 ; 
on4» P.T41 tube V.T ; 

Om* .T in. mairm'lic repr4><iu4'4‘r: 

One vernier dial : 

I'oiir knobs ; 

’rhree tip-jacks ; 

TInve 4li*y 4*ells, “A’* battery; 

Four 22 V 3 V. “Ud* Imttcries. I x -^5 x 

On"*'nrrylni: oitsp, wllli loop '’"'It into front 
.ovor. and piiticlk and nliimiiiitm diassls a* 
d4*S4'rib4»4l in text ; 

Ml<c**Uam*4ms hardware, s4*rews. rtihlmr 

mets, short lemrth of I>rai4l4*4l shioldln?,, 
and luHik-up wire. 


BUILD YOUR OWN 

SHALLCROSS 
UNIVERSAL 
TESTER 

For $41.50 Complete 

VOLTS 
A.C.-D.C. 

HI4I-25O-1O0O 
lUtilt 4ihii»» 
per volt 

MILLI. 
AMPERES 
D.C. 

1 -10-100-1«00 

CAPACITY 
.1)1)1 - to Mid. 

Paiier or 
eleriedytic 
ooeUensers 

INDUCT¬ 
ANCE 

I - lo.uuo Iltnn'i 
. 5 . 5 , 000,000 ohms D.C. Resistance 

Send in stamps for the new Bulletin 
No. 611-P containing the complete 
wiring diagram and operating in 
structions for this modern service 
man*s instrument, 

l^hALLCROSS MfG. COMPANY 

^ CUMcaL w iliii iu Unq fttijutaunti. 

und Acatlaic f^udoiL 



, IOU14VA49 


700 MAC DADi 

COLlINGOALt.PA. 


f radio 


CATALOG 


Piskod with new-mcMlel radio V.\LUK8 at iwkbottom 
wholesale prices. >fot»«y-Uack Kuarantee and 
FRKI*: THI.Vb IN YOLTl HOME on every sett AU 
type*. Send for big. new FUEE catalog $q AC M q 
TUD-VY. Prices... ^ 

FORDSON RADIO, Inc. 

Dept. 8-39. Oftkmin Bldf. DETROIT. MICH. 


AGENTS WANTED! 

MOTION PICTURE SOUND 

Most Usetnating field await# live Radio Service 
Men— quick, sure profits 
ASK fOR FREE CATALOG 
S.O.S. CORPORATION 

1600 Broadway v 

Cable Address: ”Sosound New York 


SERVICEMEN! 

TH6 MOST complete LINE OF CCHpthStSi 
AND ftESliTOR? POft ElfE^r RADIO tit 

«li)b« 1 ariurlH. faid i r 








^KaRTTreiTPuHis 

Operate# AC radios ampllfl;r- 
refrlgerators. anil all otl»<*r Maniliinl 
hnusetmld appliance# Slae# 3'Mi 
u-atl# and up. Write for Interest mg 
. descriptive literature 

KATO ENGINEERING CO. 

^ Mankato, Minn.. USA 

Mfg# of AC Genera tors and C 4 m\erter 8 for operat- 
* Ing AC lUdloa on 32 and 110 voU» 1>C_ 
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RTC^s^ig August SPECIALS 

BIG 8.TUBE SET BARGAIN 


YOUR DOLLAR — 
IS WORTH MORE 

When Yon Buy From Us 






Is the dojltr inflated? These days everybody Is 
•leaking of Inflation but why worry about It, 
whether the dollar is inflated or not It Is worth 
more when you buy from us. The prices shown on 
n *^‘«*'«*'*y that no one can 
POSS bly undersell them. Our consistent advertise¬ 
ments present to yon each iiiunih on this uaae 
certain STAR (•) items which an- not llsteTin 
ihi catalog. These are alt specials of 

'! *Ny PRICE “SSder 
TODAY—NOW. Order direct from this page and 
save money. 100% satisfaction guaranteed *on 
every transaction. on 

« "holesale house and cannot acceht 

than IXftOL If r.O.n. shipment 1« 

your <?r'ier®“7t ^ amount of 

>our order. Jtalanee will go forward C O 1) 

Jf full cash aciompanies your order deduct 2% 
Send money order, certifled theck w 
’ L. is. Slampt, vr 

15® sure to include siifflclent eilra remittance if 


FREE 

radio 

and 

Short-Wave 

TREATISE 


108 Pages 
ISOO Hint. 

Completely revised and enlarged, this new 19.14 
edition ^Ulns lUS solid pages of useful radio 
Infortnatlon, diagrams. Illustrations, radio kinks 
ami real live radio merrhatidlse. It conialns more 
valuable radio Infonnation—more real live ’‘meat'’ 
“than many text himks on the subject. PARTIAL 
LIST OF CONTENTS. Fundamental Principles of 
Hadlo for the Iteglnner. 4'hapter 2—Fundamenial 
Urcults and X’ses of New Tubes—Revamping Six 
\olt Itatlery Sets for Two Volt Tubes—I'ubllc Ad¬ 
dress Systems—How to Hulld Short Wave Trans¬ 
mitters and Receivers—I'p to Date Tube Chart 
and Socket Connections, etc., etc. WRITE TO- 
JJAT—Kncloao five cents (coin I for postage 
Treatise sent by return mall. Print name and 
address clearly on request. 


'^Complete with 11' Dynamic Speaker 

Limited Supply 


only 


•TIIK CfREATEsT SET BUT 
IN AJIEKP A” Is by all means a 
mild dc.M-rlption of the value which 
we are olTerlng here. This very 
same 8-lube receiver as recent as 
eight months agn. sold for more 
than Sb.KUtl. yet now because of 
the advent of even later t> ik; tubes, 
you lan purchase this melver for 
only a small fraction of that price 
Th® tulws employed in this set 
are still comparatively new; and 
not only that but all modem fea¬ 
tures such as, 2.\5 push-pull out¬ 
put. tone control, phonograph at¬ 
tachment provisions, full (hnamlc 
speaker, etc., are InconmrateiL 
Tlie selectivity and sensitivity of 
this 8'tuhe receiver, duo to lu 
4 tuned staoes, are just 8.‘! sharp 

or the set is best dc'i-rlbed as standard " for lt< circuit 

mrwuT.1«and-by'- T.ILF. till 

modified and improved to u.He iheae later type tubes It 

thi^ * I followed liy a .'hi detector. From 

here the sigiral Is ampllflc.l hy * tym? Tnl first auXr 
nu^h further amplified by the powerful 

Pusn-piiII power output lobes. By the time tJie 

operate 4 to 5 dynamic speakers very easily, and manv 
tin|M that number magnetic speakers. A type 8il fuU-wavv 
V* for supplying field 

ineorfairated^^ genuine Oxford dynamic speaker, is 

‘a extremely simple and vety sharp, being com¬ 
parable to the tuning of a superheterodyne receiver \ 
new type traveling -ghost light ' is employed. ‘ nie 
rontrob on the front of the chassis consist of tuning 
knob tone ^ntrol knob a«d volume control n'8i>ec!lvel>* 
The chassis itself Is made of heavy sieti. beautifully black 
eiiaincjed. .\ll tuned cinults are thoroughly shielded 
Imluding the tubes and conden-^ers. Thl.s prevent.! feed¬ 
back. vvhlstllng ami howling. The use of 4 tuned cinults 
wnplojing the new triple grid. »recn grid tubes and 
high gain 11.1*. transformers, together with careful wiring 


r': 




jdf- 

- CoNSCLE Chassis 

and by-passing, results In extremely high Mnsltlvlly 
Man> uf our satl.slle<l customers Inform us that a good 
variety of distant stations come In regularly like 1<irals 
And why shouldn't they, for 4 tune<l stages Is more than 
what even more recent sets are employing and everyone 
knows that the mor® tuned stages you have the greater is 
Uie scnslllvily and particularly the select Ivlly of a receiver 

bass the IndlviduaJ. from very high treble down to deep 

\\hy build a set when a complete receiver, fully wind 
and read)- to use and nimplete vviih speaker and all mmlera 
Itele oi at fuch a pliejimucnally low price. 

Itere. also, is an opportunity for vvide-awake servbVnien 
little more than JSO of theso 
eaeellent chassis availabio. henco ‘-first come, first served •’ 
Judging by the rapidity with which our ’'i*eerle«.s'* r"e- 
mw'ths hack, when we had a «de im 
m n V'L?*!****''' considerably sut>erli,r rm lvw 

''"'‘f- The moral l.s. -don't delay 
1 t^'^raD alie of eliassis, 15%" x 11^*^’ 
bVi'', Shipping weight. 40 lbs 
u 1‘rlco 195.00 

No. 2000—8-Tube T.R.F, Receiver Inelud- _ 

Ing ,J)ynamU^ Speaker But Less Tubes 


YOUR PRICE 


mmsmmmk 

#fSWfaii@®£Ss 

MENTS"''- har/'oSuB^ 


WORLD'WIDE 

RKEPTION 

, WITHTHE'FAMOUS 

TWINPLEX 

Short-Wave Receiver 

Economical 2-Volt Operation 
Complete with Headphone 


oNtr 


e%'r‘'yi"u■^0U^,“8^rAKE*R^1’cTpT^^^ “““ ACTUALLY 

'll! ,he ''*>•«> 

which receives nearly all broadcast stations. ** . an a broadcast coil 

show? ymT*h?w !o"bund \"he ?n I ^f^w 1 »uri'Idlagram• 
set. FltO.M THE.N ON. Vut' DON'T SLEEF ANY* .MOttS' completed th. 

THj» '*10'* 'TIT-E K-TYT .... —.. * * *' 


but I" 


Shipping 

*/i-94 


RADIO TRADING COMPANY, 97 Hudson Street, New York Cit^ 
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Penny Wise- BUT 

Dollar PROFIT 


To Every 

Radio Manufacturer 
Jobber and 
Mail Order House 

The June issue of RAOIO-CRAPT 
concluded the first five-year period 
since the magazine’s inception. 

With no little effort and persistance. 
the publishers have succeeded in 
bringing out sixty consecutive issues. 

It is a testimonial to the merits of 
any magazine that, in its infancy, it 
was able to pass successfully through 
the crucial, depression days. And. 
NOW, RADIO-CRAFT has become 
the second largest radio monthly 
magazine in the country. Such suc¬ 
cess is due in great measure to its 
splendid, enthusiastic organization. 

In this half-decade, RAOIO-CRAFT 
has attained a circulation far in ex¬ 
cess of 50,000 monthly readers, com¬ 
prising manufacturers, jobbers, radio 
dealers, service men, radio engineers, 
experimenters and professional set 
builders. Present indications point to 
a fair percentage of increase during 
the next few months. What does the 
^ture hold? Well, weVe confident 
of continued success. 

We recall the early days when 
only a handful of advertisers were 
represented in the pages of RADIO- 
CRAFT. Today, we find an average 
of 50 or more advertisers using space 
regularly month after month. Many 
of them have never missed an issue 
since July, 1929. 

The growth of RADIO-CRAFT in cir¬ 
culation, in prestige, in editorial in¬ 
terest, in value as an advertising 
medium, is conclusively proved by 
the results obtained by one of mony 
advertisers. The letter reproduced is 
JUST ONE of any number of un¬ 
solicited letters received from time 
to time. It points out clearly the 
profits derived from advertising ex¬ 
penditures in RADIO - CRAFT — it 
shows reader response to advertising 
in RADIO-CRAFT — and it proves 
leadership in the radio field. 

Advertisers and agencies are alert in 
taking advantage of new, prosperous 
markets. What greater prospects in a 
constantly buying field can be found? 
Where can a more active radio mar¬ 
ket be established? We know by 
confidential reports from other adver¬ 
tising accounts that results have 
ALWAYS been good. It s money 
invested wisely to bring dollar profits. 

THE PUBLISHERS. 
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Published by Continental Publications, Inc. 


99 HUDSON SrREET 
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I’ll irainYou Quickly for 
Radio’s GOOD spare tim 
and full time Jobs • • • 


Mail Coupon 
tor FREE 
Informatjon 


lii'ost'N-astiiigr Stations employ inana-* 
gers, engineers, operators. Installation 
an<l nf liitenance men for Jobs paying 
up to $5,000 a year. 


Why slave your life away in a iio-fnture 
joli V Why skiinii. why scrope, lryiu>: lu 
|iay y(»ur hillsV I'll tnilii you uuiekly for 
the live-wile liehl tlii> lieUI with a future — 
ICAIthh it). SiJu. 7o a week -that's what 
many ICailio Kxierts make. $r». .5In. 

_ a we4*k extra money thai's wiiat many of 

my stmletiis make in their si»are time 
shortly after enrolling. My free bmrk tells 
you about Rntlio’s spare time ami full time opportunitles—about my 
testetl training ahoiit my stmletits ami gratinaies -wlia? they are 
anil making. thu this hook, !:<• a Itmlin Expert. * I’lie 
is hig enough m alis«»rli many more pniperly traineil 


iloitig 

Ihnlio 

men. 


flohl 


Set servicing has paid many N, R. 1. 
men $200 to ll.OOO a year for their 
spare time. Full time men make as 
much as $40, $60, $75 a week. 


Many Radio Experts Make 
$40, $60, $75 a Week 

{:>pare time and full time Kadio J>er\icing. Operating Uroadcast, Alr- 
<'raft Hadio, ^'otiimcrrial l.and, Ship and Tolovlsion stations, a Radio 
serviiv business of your own. j u train you f«.r these and other 
good jot.s ill tile iitiiiiufiieture. sale ami service of Hadio and Tele¬ 
vision apparatus. Aly FItKF l>ook tells you about the many money¬ 
making (opportunities in Hadio. 

Save Learn at home in your^spare time 

You don't have to leaw home and spend $.‘.U0 to $l.U0i> to study 
Hadio. I'll ' train .vou uuiekly and lne\peiislvel.v right In your own 
home and in your spare time ho a gt.od Itadio job. You don't need 
a high sell no 1 or college education. .Many of iii.v successful graduates 
dhin’t e\'en hnlsh grad«‘ seh<»ol. My ainaxingly practical 5i>-50 method 
of training—half with les.sons, half with Radio eiiulpment—gives you 
hmad practhal experience— makes learning at home easy, fascinat¬ 
ing. practical and rapid. 

Many make $5, $10, $15 a week extra 
in spare time almost at once 

My ho<»k sIimWs how my special training, instruction material, plans, 
Ideas, and my nineteen years* experience training men for Radio 
i-ar»MTs hav.A helped many students make $’jnii to $1,000 a year 
<iulckly In their spare time. My Course is famous as "the one that 
pay4 for itself.” 


j Proof 


“Made $6000 in 2 Years” 

"Soon after the de- 
pre;i>ion started. ! 
found myxelf withimt 
a job. Itut I was well 
protected wlUi N.K.I. 
training. 1 tiwunx 
rlaht to full time 
Radio Serrlclnx and I 
ha\e made o\er $>t.0liil 
in a littir o\er two years." 

—\VM. SP-AHTIVENT. Spariy Radio 
Service. 93 Hroadway, Newark. N. 


«K| 


M#il*SI7 in One NiKht” 

f '-Wliu lays there's a 
drlircrilnii? i hL'^a 
iiiuIp iiure monev Lii 
iLiillo lliEii e\er be- 

fore. 2 ui bu>iL iii^ 
and night. Last 11 I 4 I 1 I 
] made lIT Last nepk 
$43 I h^i a t-mch 
«tniKRle ut first hut 
you fellows hol|ted‘.ine 
hack in the rare and kept me golne." 
— \V!I.M.\M J. M.\KI. Creighton 
Mine. Ont., CsiMda. 

“$500 a Year in Spare 
Time” 

**A It hough doing Miare 
time Radio work only, 

I ha\e a\erage<l aiNHit 
$.300 a >ear extra in 
addition to my regular 
liiromc. Full time 
Radio work U'niltd mi 
me many times that 
amount.'*—KUW. H. 

F.WVCKTT. .S|4)in:li 
Road, Ladner, It. C.. Canada. 


'rdevlsloii, the coming field of great 
opportunities, is covered in my Course. 


Some Other Jobs 
N.R.I. Trains Men For 


Your money back if not satisfied 

I'm so sure you will be .satisfied with my training that I agree In 
writing to refund every penny of your money if you are not entirely 
satisfied with my Lesson and Instruction Service when you flni.sli. 

Find out what Radio offers you 

Act today. .Mail the coupon. My (W-page book will be smt free to 

Is about Radio's 
of my Course— 
There Is no iddi- 
on a Ic post card. 


aiA ambitious ftdlow over l.'i years of age. It telb 
ofA»rtunltie.s—explains the eighteen star features o 
sh^vs letters of what others are doing and making. 1 
ganfbn. Mall tlie coupon l:i an envelope, or paste it on 


Rrondeast Engineer. 

Operator in Rrondeast Station. 

Aircraft Radio <*pi‘rator. 

Op.-ralor of Airway Ib'ueons. 
Coxernmeiit Hadio Operator. 

Ship Operator. 

Serviceman on T.oud Spoak»>r Systems. 
Installation Engineer oii Loud Speaker 
Systern.s. 

Sales Manager for Retail Ston-s. 
Service Manager for Retail Stores. 
Auto Radio In.stallation and Service¬ 
man. 

Television Rrondeast Operator. 
Television Engineer. 

Sot .Servicing Expert. 


“Good Position, Good 
Pay” 


mlrre-sflil In 


J. E. SMITH, President, 

Naticnal Radio Institute 

Department 4*HX, Washington, D. C. 

FREE: Radio Servicing Tips 

l.et me I*Ho\ K that my Course i.«; clear, easy 
to iniderstuihl and fascinating to study. Send 
tile eintpoti foi* a free lessnii. "'rroiibie 
Shooting ill IA.C.. and Ibitt^rv Sets." 

TIun iiitcri'siitig Icss4,ti gi\fs I3*i'\vav.s ^ 
to ef»m*et enmilloll K;idi«» initlbhs. r ^ 
am willing to send this bonk to 
pn»vc that you too <>811 

K.iilio- just as thou>atii1« of ntlu j ^ 

fclluw-i liavp dun«'. Many of tln«m, 
wlthMit c\pn a Rraminar scIumiI ^ C 

oiliirat hill, and no Harllo or ~ 

lephlll''^i ..vt><.rl<>n<..> I..I.A liA- 

romp 


.ioH.N lUltlCK. 

3 Uroxpy 
Southern Bnii, 
Dayton, Ohio. 


"I sm Chief 0|>eratnr 
ni R.i(llo Station 
WSMK This h a 
good iKisItInn whit c" •! 
pay. I b,T\e advamed 
In Radio rlxlit 
along. I rccom* 
nii-iid N U.I lit ^ 
a n y o n e u ho 
wants to be I 

Radio/' — ^ 


S 'C 






i.nblos. I ^ ^ K 

book to ^ 

m.i.t..r N 


C 

.>? 

.N'- 


diirathiM. ami no Harllo «ir 

pphidral PM»< rlPm-p. Inop lip- X >. >0 

omp Radio pxnerU and nmv ^ < 

uni two or three Mini- JT ^ 

»plr formpr imv. Mail 


lltol 

the poupon now 


MAIL THIS fit FREE 64 paje bpek 
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